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This Illinois farmer has found a Case field tiller the 
most effective weapon in his battle against weed pests. 
The spring teeth penetrate just below the weed roots 
and rake them to the surface where they soon dry up. 
This popular tool is doubly useful because the spring 
teeth are interchangeable with stiff teeth for summer 
tillage, plowless fallow and general seedbed preparation. 


Because of their fast speeds, modern Case tractors are 
the ideal power for keeping ahead of the weeds. Several 


acres can be covered in a few hours. 


Literature on these and other Case machines will be 
gladly supplied. J. I. CASE CO., Racine, Wis. 
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More and Moke HYATTS | 
are going places... 


The smoother running, carefree, power-saving advantages of 
Hyatts are well known in every field they serve. And of equal 
importance is the ability of Hyatt Roller Bearings to prolong their 
own life as well as the life of related parts. That's why there are 
more and more Hyatts used in the vital operating parts of equip- 
ment... the equipment builder's pledge of better design and 
the users assurance of better operation. Hyatt Roller Bearing 


Company, Newark, Detroit, Chicago, Pittsburgh, San Francisco. 
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EDITORIALS 


DECEMBER 1935 


Engineered Programs for Engineers 


OR THE FIRST TIME in the history of the American 
Society of Agricultural Engineers some of the tech- 
nical division sessions at the meetings just held in 

Chicago were provided with stoplights to enforce the time 
schedule set up in the printed programs for the various 
papers. To be sure, the lights and the limits were not at all 
harshly applied, but it was a noble beginning. Theoretically, 
at least, the sessions were short, with abundant time for 
spontaneous discussion. Such discussion should be a major 
purpose of technical meetings. 

When our Society was young, without its own journal 
for publication of technical papers, it no doubt was neces- 
sary for meeting addresses to be prepared in great detail 
and read in toto. In recent years it has become increasingly 
the custom for a minority of the speakers (especially when 
they found themselves near the latter end of a tedious ses- 
sion) to toss their manuscripts on the table and present 
informally a shortened version, making full use of charts, 
slides, or movies. This is quite feasible for seasoned vet- 
erans of the lecture room. 

The Society and its publications have now evolved to a 
“alge where it seems proper to propose that meeting papers 

¢ prepared in dual form. The longer paper should be 
designed for publication. It should embody all data that 
may be useful for intensive study and reference purposes. 
It may bristle with tables, charts, curves, minutiae of pro- 
cedure, and bibliographic references. Its illustrations should 
be in form adapted to engraving and printing. Yet it 
should, withal, take heed of the limitations of space and 
patience. 

Valuable as is this type of published paper, it over- 
taxes the capacity of the human mind to grasp, let alone 
retain, detail. Besides its waste of precious time its sopori- 


fic influence defeats its own purpose when presented orally 
in meeting. The paper actually presented should be quite 
different. The vahal version should set up the problem and 
procedure in bold outline. It should create a concept as 
quickly and vividly as possible without bothering too much 
with refinements and corrections. Its objective should be 
to get the question before the house for discussion. It 
should therefore bring out the controversial elements in 
order to provoke comment and arouse that interplay of 
minds, that marshalling of experience and judgment which 
transform a mere audience into a committee of the whole. 

The division meetings just closed did not maintain, 
much less enlarge, the effective use of movies begun in 
some other recent years. Movies are utterly unsuited for 
adaptation to publication, but they stand alone in the speed 
and effectiveness with which they can be made to put over 
the message of equipment, procedure, and general results. 
Accompanied by suitable oral explanation they double effi- 
ciency by the synchronous use of sight and sound—two 
senses working where one worked before. Whenever feasi- 
ble, movies may well be made the backbone of the oral 
paper. 

Another expedient which has proved its usefulness is 
the distribution of charts, mimeographed copies of the 
paper, or other “take-away” material. In judiciously chosen 
cases such presentation is better than blackboards or large 
charts which are clearly visible to only part of the audience. 
It has the advantage of being available for marginal notes 
and for later reference, with accompanying memory value. 

Some years ago there was a quip in pedagogical circles 
to the effect that all of the curriculum was being taught 
scientifically except the sciences. Let it not be said that 
engineers fail to engineer their own meetings. 


For Lower Wiring Costs 


of the articles in these pages and the theme of an 
important paper at the ASAE Rural Electric Division 
meeting just concluded at Chicago, is a subject on which 
we long have had too much silence. Without calling into 
question the motives of electrical code authors, the ultimate 
effect of their efforts has been largely to fortify costs rather 
than reduce them. In the urban scene this has been no 
great handicap. On the farm it is a real obstacle. In simple 
selfishness the makers of wiring materials and electrical 
contractors should join in the program of cost reduction. 
In the discussion following the meeting paper above 
mentioned, a speaker unknown to this writer but with all 
the earmarks of experience and responsibility referred to 
the use of conduit in farm wiring as nothing but a racket. 
He cited experience indicating that newer forms of wiring 
with non-conductive sheathing were not only cheaper, but 
actually superior in a variety of ways. If this be so, there 
is neither rhyme nor reason in permitting a code created for 
other conditions to retard rural electrification, 


| ec farm wiring, discussed last month in one . 


Human safety is just as precious on the farm as inside 
the city limits. Fire, once started, is even more of a con- 
suming demon. The route to low-cost wiring must not 
sacrifice safety features which are truly essential under farm 
conditions. On this score we suggest no compromise. 

Yet the distances among buildings about a farmstead, 
their number and their size mean that the completeness 
with which they can be equipped for electrical service must 
be largely an inverse function of wiring cost. Again we 
face the paradox that—at least in the long run—the job 
which costs the least costs the most. 

The effects on energy consumption and equipment sales 
are sufficient to make the suppliers of these items highly 
interested parties to the fe: : im It is possible that we 
have placed too much emphasis on their own prices as 
affecting the adoption and consumption of electricity. Cer- 
tainly installation cost has been a major deterrent in the 
electrification program. New policies in line building and 
connection charges are helping to meet the difficulty. Sub- 
stantial reduction in wiring costs will complete the attack 
on the initial-investment obstacle. 
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What Is the Agricultural Engineer’s Job? 


An editorial by Harold E. Pinches* 


Livingston delivered at a meeting of the North 

Atlantic Section of the American Society of Agri- 
cultural Engineers at Ithaca, New York, in October, and 
published in AGRICULTURAL ENGINEERING for November, 
brings back the thrill with which it was heard when deliv- 
ered. The spirit of Mr. Livingston’s speech and the oppor- 
tunity and responsibility of the agricultural engineer are 
set forth in part in the following words: 


“Industries rise and in their wake others decline and 
perish, but it is almost a law that the new is greater than 
the old. Horse-drawn vehicles nowadays represent only a 
trivial fraction in the industry of transportation, but motor 
cars have become so common that even beggars may ride. 
There is in the making a new and a radically altered agri- 
cultural industry, the birth throes of which may be painful 
for the time, but which should not be mistaken for other 
than what they are. By every precedent this new industry 
should, in scope and importance, far exceed the old. It will 
be definitely allied with manufacturing, and the scientist and 
the engineer will be the chief lieutenants of both....... 
This new agriculture may be something vastly different from 
the agriculture we have known. The crops of today may not 
be those of tomorrow. ...... We are only beginning to 
learn about proper diet; what is now a common weed may- 
be tomorrow’s wheat crop; initial phases of the processing 
of certain raw materials that go into manufacturing may be 
transferred to the farm and further mechanize it beyond 
present dreams. But whatever the nature of the new farm- 
ing, all the signs point conclusively to the augmented 
importance and influence of the agricultural engineer. More 
than ever he will be the emissary carrying change from 
ae and laboratory to the mariagers and workers of the 
an hil 


Such words are thrilling worcls. They induce us to take 

a long look into the future. Frorn this vision of the future 

we come back to assess the activity of the present and the 
_ progress of the past. Out of an attempt to so evaluate my 
own activities and to lay a course for the future, I have 
come upon a few thoughts which may be of some general 
interest. 

Arising as it did out of farm mechanics (rather elemen- 
tary shop work, farm carpentry, harness repair, etc.), agri- 
cultural engineering has come a long way on the road 
toward being a real profession and an influential factor in 
agriculture. Even a superficial acquaintance with the present 
varied activities of the members of the American Society of 


A REREADING of the address of President L. F. 


Agricultural Engineers would show that the men now. 


engaged in the field are doing a great many things not 
dreamed of thirty years ago. It is likely that thirty years 
hence we shall be doing many things still not apparent. 

Looking forward with the purpose of taking the leader- 
ship that we should in the new agriculture which is arising, 
some pertinent questions may be asked. One such question 
is this: Has not too much time and effort been spent trying 
to adapt new things to traditional farming? Consider the 
great amount of work that has been done in trying to adapt 
the tractor to the type of agriculture that grew up under 
horse husbandry. Comparatively, how little has been done 
to discover an agriculture that fits the tractor! This is hardly 
typical of engineering at its best. It seems to me that the 
field of any type of engineering is to discover the real and 
fundamental problems in any field of human endeavor and 
then set out with a broad vision to discover a solution which 
will best conserve values, both material and social. 

Another question: What is the fundamental job of the 


1Assistant professor of agricultural engineering, Connecticut 
State College. Mem. ASAE. 


agricultural engineer? This in turn raises a third question: 
What is the primary agricultural problem of this nation or 
of any nation? It is not a land policy problem, not a prob- 
of urban-rural balance in social, economic, and political 
relations, but is that of supplying annually so many millions 
of tons of carbohydrates and cellulose. From time im- 
memorial this has been the primary concern of nearly all 
the people of every nation. It is only recently in human 
history that men have had any considerable release from the 
agricultural problem for time and wealth to spend on other 
—- of civilization. This release has come through greater 
efficiency in agriculture. 

The histary of agriculture shows many forms of eco- 
nomic and social organization, many types of control over 
land and labor. But the way of doing the work of gaining 
food, clothing, and shelter was always essentially the same. 
It involved the full efforts of all but a small group in every 
nation, as it does among primitive peoples today. So uni- 
versal was the task and so small the margin between normal 
returns and insufficient returns that the fear of famine was 
always present. 

But new ideas are abroad today. The most significant 
are the control of materials through chemistry and biology, 
and the control of methods through control of energy rela- 
tionships. The latter (and to some degree the former) is 
made possible and symbolized by the tractor—or, more 
generally, the automotive engine. The thing that has come 
is more than an internal-combustion engine on wheels. It 
is mobile power in large units under the control of one 
man, calculable power, always available, responsive, and 
untiring. 

To go back to my questions: What then is the job of 
the agricultural engineer? If one goes back to the earlier 
issues of AGRICULTURAL ENGINEERING, he is almost amused 
at the number of speeches and papers through which the 
members of the Society assured each other that there was 
or could be professional agricultural engineering. The 
growth of the Society and the great variety of activities 
engaged in by its members makes such reassurance unneces- 
sary now. But there stands the question whether, among 
the great variety of jobs, the primary-task is being neglected. 
Is it not true that the real work of the agricultural engineer 
is or should be the management of agriculture, the co- 
ordinating of the new techniques of energy control and the 
new industrial uses with the old outlets for agricultural 
products. 

There may be two rather divergent views of what con- 
stitutes agricultural engineering, two rather contradictory 
activities and two types of persons needed. Both are neces- 
sary and both vote | find a place in the Society. One type 
of activity is that of becoming expert in one division— 
possibly even in one part of one division of the work. The 
type of person needed here may be called the technician. 
The other type of activity is that coordinating and planning 
which was mentioned above. This latter activity is the 
primary task of the agricultural engineer. 

I do not mean by the distinction just raised between 
technician and engineer to make any invidious comparison. 
Both functions may be found even in the activities of one 
man. The solution of the larger problems will require the 
best of technical information. Certainly the more complete- 
ly assembled and accessible the technical information per- 
taining to our broad field is made, and the more critically it 
is examined by those qualified to (Continued on page 489) 
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(LEFT) CHOPPING AND STORING DRY ALFALFA HAY. (RIGHT) ENSILING GREEN ALFALFA 


The Handling, Processing and Storing of 
rr Legume Crops for Feed’ 


By Howard E. Richardson’ 


ou yeme 


rNCREASINGLY rapid progress is being made each year 


Fis pestcing methods which lessen costs, wastes, and 
shezards im-feed-crop preservation. 
.ovfPhe-cdst of handling alfalfa up to the point of storage 
depenids targély upon the amount of moisture removed and 
upoathe‘amownt of time and the methods employed to do 
it:'<It has been ‘determined that the field expense saved 
through storing alfalfa without any curing is offset by the 
added: expense of loading and hauling moisture-laden hay. 
Likewise; partially. cured alfalfa requires less expensive 
field handling than either uncured or thoroughly cured hay. 
“Olio. Studiés indicate that hay can be put into storage 
4 the’chopper method for 73 cents less per ton than 

ewitiyaway:-whole hay. An investigation conducted on 
100: farms located in 22 states showed an average advantage 
ofonly :2:cents per ton for the chopper method, but indi- 
cated that rate of harvest is accelerated about 30 per cent 
with a consequent saving of one man hour per ton. On 
the basis.of these and other studies it seems safe to assume 
that .chopped., alfalfa, regardless of moisture content, can 
be placed,in storage at no more cost than storing whole 
hay. 

Chopped hay is obviously much easier to remove from 
storage than bulk hay. Studies indicate that chopping saves 
from oné-thitd’ to ‘one-half the usual time for feeding. 
When stored in chopped form, different hay crops can be 
mixed as fed out to avoid the production slump which often 
follows an abrupt change in quality of roughage. Chopped 
hay is easy to apportion accurately from a feed cart and 
can be fed conveniently along with silage or grain. 


At least<400 cubic feet of storage space must be pro- 
vided fog’a toh.of whole hay. Only 100 to 200 cubic feet 
need bé providéd for a ton of chopped hay, depending 
upowy the kind of hay, moisture content, and depth in 


Peper presented at a meeting of the North Atlantic Section of 
the Amferitan-Society of Agricultural Engineers held at Ithaca, 
N. ¥.,:O¢tober:7 to 9, 1935. 


2Research engineer, Papec Machine Company. 


storage. This suggests a large potential saving in the stor- 
age structure costs and maintenance. 

At the present time there are in use three types of 
structures for alfalfa storage—the ordinary barn, the ven- 
tilated silo, and the tight silo. The latter is obviously the 
least expensive to build and maintain, excepting the tem- 
porary containers made of snow fencing or similar materials 
which should not be left altogether out of consideration. 

It is likewise obvious that providing for hay storage 
in a silo-like structure adjacent to a one-story, fireproof 
stock stable is essentially a far safer arrangement than a 
two-story barn. Liability to wind damage or fire from 
lightning, careless smoking, overturned lanterns, or engine 
sparks, is without question materially reduced. - 

In considering the seriousness of leaf losses in har- 
vesting alfalfa we should bear in mind that about half the 
plant’s total weight is in the leaves. Eighty per cent of the 
plant's crude protein is in the leaves. With careful handling 
and most favorable conditions, 15 per cent of the leaves are 
left in the field. Under less favorable conditions, 60 per 
cent of the leaves may be wasted. 

If the farmer loses one-third of the leaves in harvest- 
ing, as many undoubtedly do, he has lost 229 pounds of 
digestible protein per acre. To replace that loss with lin- 
seed meal purchased at $40 a ton, it would cost him 
$12.40. His loss in digestible fat, fiber and nitrogen-free 
extract amounts to several dollars more. One investigator 
estimates that for every 10 acres of alfalfa harvested there 
is lost $150 to $200 worth of digestible nutrients, the only 
compensating factor being a 36 per cent return of nitro- 
gen from the shattered leaves to the soil. This estimate is 
based on leaf losses only. 


Further field losses are occasioned by leaching, bleach- 
ing, and molding as a result of bad weather. The extent 
of damage caused by rain is in direct relation to the 
dryness of the crop. With meadow hay, which is not sub- 
ject to leaf shattering, as much as 18 per cent of the dry 
matter can be lost in the field. The actual damage is far 
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greater because the nutrients lost are those most soluble 
and hence most easily digestible. 

Spontaneous ignition in barn-stored hay accounts for 
a fire loss of around 30 million dollars a year. Add to this 
the losses in dry matter and nutritive value of hay during 
storage, and the amount is many times this figure. 

If no hay went into barn storage containing more than 


15 or 20 per cent moisture, then, theoretically, the bulk of © 


these losses during storage would be eliminated. Unfor- 
tunately, however, the savings thus accomplished would 
be more than offset by the loss of leaves, color, vitamins, 
and minerals during the field process of reducing moisture 
content from the original 75 per cent-to 15 or 20 per cent. 


Attempts have been made to reduce both field and 
storage losses by completing the curing process after the 
crop has been taken from the field. Artificial dehydration 
is effective but at present too expensive for any but the 
largest operators. Ventilated storage of partially-cured 
hay holds considerable promise for future development but 
may be eliminated from this discussion for the same reason. 
That leaves tight silos for detailed consideration. 


To preserve the fresh fodder in its natural state, led 
to the investigations in Helsinki, Finland, by Professor A. 
I. Virtanen, director of the research laboratories of Valio, 
which is a cooperative butter export association. These in- 
vestigations led to a method which, according to Professor 
Virtanen, “is founded on the principles that detrimental 
decomposition processes in the fodder, above all the res- 
piration of the plant-cells, the breakdown of proteins, and 
harmful fermentations, such as those caused by coli-bacteria 
and butyric acid bacilli, are prevented by an addition to 
the fodder, at the time of ensiling, of the requisite amount 
of acid which will raise the acidity of the mass to a point 
between pH3 and pH4..... Our experiments had proved 
that at this degree of acidity there is still a surplus of bases 
in the fodder, and we were therefore justified in expecting 
that the fodder will be wholesome and that there is no 
danger of disturbances in the mineral metabolism of ani- 
mals. Only if acid is added in such quantities that the pH 
of the fodder sinks below 3, the alkaline reserve is ex- 
hausted and the fodder becomes unwholesome.” 

This process since 1929 has been known as the AIV 
method, after the initials of the originator. It is essentially 
a method of preserving green plant tissue in almost its 
natural state by the addition of an acid mixture, namely 
2N hydrochloric and sulphuric acids until the pH ranges 
between 3 and 4. It has become quite successful in Fin- 
land due to its usefulness in preserving fodder in a damp 
climate, where it is difficult to sun-cure hay crops of any 
kind and especially legumes. It has been used experi- 
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mentally in a number of European countries and in the 
United States. The process is reported to give a high feed 
value to the silage. 

The process consists of cutting the alfalfa, corn, or 
whatever plant is to be ensiled, in the usual manner for 
the silo. While being packed firmly in the silo, it is sprayed 
evenly with the 2N acid mixture, applying a prescri 
amount per ton ‘of green tissue. When filled the top of 
the silo is sprayed with a dilute mustard oil and covered 
with —_ and moistened wood shavings, on top of which 
is placed a layer of corn silage or dirt to exclude the air. 

Highly ionized mineral acids are used as a matter of 
economy. A mixture of hydrochloric and sulphuric acid has 
been found to be most satisfactoty for this purpose. The 
quantity of acid required varies with the species of the 
crop, and to a certain extent with the reaction of the soil 
and the state of maturity, and must be determined for each 
crop. 

The method of determining the acid requirement is 

uite simple. Three 200-gram samples of the freshly 
chopped fodder to be assayed are placed in one-liter beak- 
ers. Six, twelve, and eighteen cubic centimeters of 2N 
hydrochloric acid, respectively, are added to the three 
samples, together with sufficient water to just cover the 
mass. A suitable weight is applied to press the material 
under the surface of the acid. The following day the pH 
determinations are made of respective samples and the 
results plotted against the cubic centimeters of acids used. 
Indicator papers are used for making the pH determinations. 
From the data obtained in these determinations, the gallons 
of the 2N acid per 1,000 pounds of fodder are calculated. 
In the fall of 1934 corn and alfalfa were put up by the 
AIV method at the Walker-Gordon Farm at Plainsboro, 
N. J. The price paid for acid was relatively low due to 
the large amount used and a low freight cost. The cost of 
acid per ton of green fodder was about 50 cents for alfalfa 
and 30 cents for corn. 

The AIV method was interesting as a means of in- 
creasing the color and Vitamin A content of the milk and 
as an economical way of handling forage crops. The tests 
on the silage for carotene, which is provitamin A, showed 
that there is no detectable loss of carotene ip the AIV al- 
falfa. On the dry basis the AIV alfalfa had essentially 
the same carotene content as fresh alfalfa or machine-dried 
alfalfa. Likewise, there was no noticeable loss of carotene 
in converting corn into AIV silage. However, the AIV 
corn silage put up in this way was no better than the corn 
silage put up in the regular manner. Complete feed analy- 
ses on the regular corn silage and the AIV corn silage did 
not show any great difference between the two, which sug- 
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gests that the acid treatment 
had not accomplished any 
significant saving in nutri- 
ents. Analyses of the AIV 
alfalfa silage indicated that 
the various nutrient constitu- 


be 


The AIV corn silage evi- 
dently underwent some fer- 
mentation, as when the silo 
was opened the end of Octo- 
ber, the silage came out 
warm. This was rather un- 
expected as the pH was evi- 
dently below 4, the point at 
which the fermentation is 
supposed to be stopped. The 
AIV alfalfa did not heat and 
came out a dark green color. 
It had a sour but not un- 
pleasant odor. 

In general the results did 
not indicate any particular advantage in using the AIV 
method with crops like corn which make good silage when 
put up in the usual way. With legume crops such as alfalfa 
the method seems to be very satisfactory. The nutrients 
are apparently as well preserved as when these crops are 
machine dried. 

Another method of preserving legumes, on which con- 
siderable work has been done here and in South Africa, is 
known as the “low-temperature process,” or, more simply, 
as the “‘molasses-silage process.” 


Briefly, this process involves adding about 50 pounds 
of molasses, diluted to convenient working consistency, to 
each ton of alfalfa as ensiled. Exact proportions are appar- 
ently not essential. When the silo is full, the silage is 
covered on top with straw and clay and is ready to feed in 
three to six weeks. 

Tests have been made with tower, pit, and stack silage 
varying in moisture content from that of freshly cut forage 
to that of semi-cured hay. Results are reported uniformly 
good. Losses in protein during storage (no data available 
on length of storage) did not exceed one per cent. In 
numerous cases carbohydrate content ran higher than that 
of the original crop, presumably due to presence of excess 
molasses carbohydrates not converted into acids. Normally 
some reduction in carbohydrate content would be expected 
as a result of fermentation. 

_ It is believed that a lactic acid type of fermentation 
does not reduce digestibility. Lactic acid can be fed to 
stock in fairly large amounts without special neutralizing 
agents. In this respect the low-temperature process would 
seem superior to the AIV process involving free mineral 
acids. Lactic acid is further supposed on decomposition to 
furnish the animal with its full combustion value and may 
even perform the function of a carbohydrate in fat produc- 
tion. Finally, lactic acid seems to play some part in in- 
creasing calcium, nitrogen, and phosphorus retention. 

Well-liked feeds are unquestionably better digested and 
are consequently better producers than less palatable feeds 
of equal nutrients. Reports indicate that cattle may be fed 
70 to 90 pounds of molasses-process silage per day without 
any waste of digestible nutrients whatever. Larger rations 
have been reported to have been fed with good results. 
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Work to date on the stor- 
ing of legumes would sug- 
gest the following: 

1 Alfalfa regardless of 
moisture content can be 
chopped and stored at no 
more cost than handling the 
crop in bulk form. 

2 Chopped alfalfa is 
more convenient and less 
expensive to feed out. 

3 A ton of chopped 
alfalfa dry matter requires 
one-third to one-half the 
space necessary for a ton of 
whole hay dry matter. 

4 The type of storage 
structure adapted to chopped 
hay is essentially safer than 
that required for bulk hay. 

5 Serious leaf shatter- 
ing can be eliminated by handling the crop in uncured form. 

6 Of all experimental attempts to reduce loss of nu- 
trients during storage, the low-temperature process offers 
the most promise of meeting the immediate needs of the 
average farmer. 

7 For safe storage in ordinary mows, chopped hay 
should be cured fully as well as for whole hay storage. 
Twenty-five per cent average moisture content seems to be 
about the limit. 


8 Twenty-five per cent hay seems to keep better in a 
mow or. in a ventilated silo than in a tight silo. 

9 Legumes containing more than 25 per cent mois- 
ture require treatment by mineral acids or high available 
carbohydrate materials such as molasses. 

10 Fifty pounds of molasses per ton of unwilted le- 
gumes is apparently satisfactory. 

11 Wilted or semicured legumes should probably 
receive additional water or molasses, or both, as ensiled. 


There remains for our consideration the field of de- 
hydration. Various types of dryers have been developed. 
The rotary drum, conveyor type, multiple fan, tray drier, 
tower dryer, and stack dryer are among the most commonly 
tried. Various dryers have been built and are in operation 
in all sections of this country and of Europe. 

There is an increasing demand for artificially cured hay 
and meal. The hay appears to have several advantages over 
field-cured hay. The vitamin A content is higher since 
it has not been exposed to sun and light to cause bleaching. 
It can be produced rapidly and it can be controlled with 
much less regard for weather conditions. 


The disadvantages lie principally in the following: 
Initial cost of the machinery 

Fuel costs and man power 

Size of the installation 

Lack of portability necessitates increased hauling 
Machine inefficiency in heat loss, power consump- 
tion and production capacity. 


Improvements, however, are constantly being effected 
and may make dehydration of foremost importance in hay 
processing. 
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Cooling Milk with Ice 


By John E. Nicholas* 


the milk as soon as it is drawn from the cow and the 

need of efficient equipment to do this, especially on 
farms where mechanical refrigeration is not available, have 
resulted in the development of coolers designed for use 
with ice and water. The two types tested and reported in 
this paper are the wet and the dry. 


In the wet type the ice is placed in the cooling water 
in which the milk cans are immersed. In the dry type (Fig. 
1) the tank has a removable central compartment which 
forms two dry ice compartments on each side of it. The ice 
rests on sloping grids which keep it against the walls of the 
central water container. The milk cans are immersed in 
the cold water of this central container. Table 1 gives the 
specifications of the two experimental units. 


Te NECESSITY of prompt’ and effective cooling of 


TABLE 1. TANK SPECIFICATIONS 


Insulation Outside dimensions, in 
Capacity, In Sq ft of 
10-gal sides and In outside 


Type cans Kind bottom top Length Width Height surface 


Dry 4 zero 3” z- 62 36 32Y, 75.3 
Wet 6 zero 3” 2” 57Y%, 414, 32% 77.7 


The interior walls of the dry box are made of 22- 
gauge and the exterior walls of 26-gauge galvanized metal. 
In the wet type tank both the exterior and interior walls 
are 22-gauge. Each ice compartment, which is 12 inches 
wide, will accommodate 200 pounds, giving a total capacity 
of 400 pounds at one icing. The dry tank is provided 
with a drain to take care of the melting ice which other- 
wise would fill the space, float the ice, and nullify the func- 
tion of the dry ice compartment. In the wet tank an over- 
flow pipe is used which maintains a constant water level 


by draining off the amount of water equivalent to the ice 
placed in. 


Theory of Milk Cooling. The direct immersion of the 
milk cans in cold water is the most preferable method, be- 
cause it offers a large available refrigerating capacity which 
is obtained from ice or mechanical refrigeration and stored 
in the water. The rapidity? with which the milk can be 
cooled by this mihiod depends on the type of system, the 
water-to-milk ratio, the agitation, and the initial tempera- 
ture of the cooling medium. The dry type tank in this 
respect is analogous to mechanical refrigeration without 
agitation. It has been established‘ that a large temperature 
gradient in the vertical plane may exist in the milk when 
direct immersion is employed. Such a temperature differ- 
ence in the milk during the cooling process is not desirable 
and can be minimized by the agitation of the cooling water’. 
When ice is used as a source of refrigeration in the wet 


1Paper presented at a meeting of the North Atlantic Section of 
the American Society of Agricultural Engineers held at Ithaca, 
N. Y., October 7, 8, and 9, 1935. Authorized for publication on 
September 30, 1935, as Paper No. 704 in the journal series of the 
Pennsylvania Agricultural Experiment Station. 


Associate professor of agricultural engineering, Pennsylvania 
State College. Mem. ASAE. 


’Nicholas, John E., Refrigerating Engineering, Vol. 27, no. 1, 
pp. 15-18 and 31, January 1934. 


‘The Pennsylvania State College, School of Agriculture and 
Experiment Station, Bulletin 267, April 1934. 

‘Bressler, Raymond, Jr., and Nicholas, John E., AGRICULTURAL 
ENGINEERING, vol. 13, no. 9, pp. 230-231, September 1932. 


, “Shae ABER Ee. 
e system, there is a minimum gradient* because’ the te- 
frigeration is supplied from the floating ice; consequently 
the cooling water is practically uniform as long ‘as ice is 
available. Equivalent results are obtainable with mechafiical 
refrigeration when the cooling medium is agitated during 
the cooling process. peey 4, 
A statement that a certain quantity of ice’is required 
to cool a ten-gallon can of milk, without regard to the many 
factors which greatly influence the overall operating cost, 
is not complete. The economy of operation depends on 
the shape of the tank, the amount of insulation used, the 
milk house temperature, and the useful load. To cool 10 


_ gallons of milk from 95 to 50 degrees Fahrenheit under. an 


ideal condition requires the removal of 3600 Btu (British 
thermal units), and, theoretically, 23 pounds of ice would 
provide sufficient refrigeration. However, this amoun: 
would not take care of heat losses and the cooling of the 
milk container; therefore, in actual practice the containers 
and the heat leakages are very important items in economy 
of operation‘. . 
Experimental Procedure. The two milk-cooling tanks 
were set up, side by side, in the agricultural engineering 
research canes at Pennsylvania State College, where 
the room temperature varied but 6 degrees (75-81) during 
the experimental period—June 26 to August 12, 1935. 
Temperature gradient in the 10-gallon milk can during 
the cooling process was determined by 10 thermocouples 
made with No. 30 copper-constantan wire. These were 
mounted on a thin rod and spaced 2 inches apart. The 
rod was placed in the milk can in a vertical and central 
ome so that couple No. 1 was 4 inch below the milk 
evel and couple No. 10 was 1 inch from the can bottom. 
A student type of potentiometer with a separate galvano- 
meter to magnify the beam deflections was used. Room and 
cooling water temperatures were measured with standard 
mercury-gas-filled thermometers. Artificial ice in 50-pound 
cake sizes, permitting easy handling, supplied the ‘efrig- 
eration. 
The series of tests included the cooling of 2, 3, and 4 
cans at once in both types of tanks. A special series was 
made with the dry tank converted into a wet type by-re« 


moving the central water compartment and the: sloping: 


grids and repeating tests to study and check tempesatare: 
gradients in the milk can. A) cae 

Fig. 4 shows temperature gradient in the milk.,ia the 
dry type tank. Figs. 2 and 3 show the temperature grad- 
ients in the milk when the tank was used as a wet type 
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FIG. 1 CROSS-SECTION OF DRY STORAGE MILK ‘COOLER 
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Fig.& 
WET STORAGE MiLK COOLER 
TEMPERATURE GRADIENT 


lo GAL. CAN OF MILK 
R=4  AUG.1,1935 


Cooling Water 
g G Initially 33° F 


0 | 2 3 4 0 
TIME IN HOURS 


cooler, in which case there was but 6 degrees difference 
between the top and bottom of the milk at the end of two 
hours and all of it well below 50 degrees. In the case of 
the dry type tank, at the end of the same interval the differ- 
ence was 19 degrees with approximately 40 per cent of the 
milk still above 50 degrees, where the water-to-milk ratio 
is 3 to 1, while the 50-degree temperature was not reached 
by the entire contents for 43/, hours (Fig. 4). If the ratio 
is“rediced 1 to 1, the temperature is larger and contin- 
dbus for a ‘greater number of hours*. 


TABLE 2.. HEAT. LOSSES (DRY TYPE TANK) FROM ICE- 
<< ia, -MELTING RATE DR 


Ice melting rate, | Room temperature, 


Date, . _ Hour grams per hour degrees 
jung 26, ::.. 8-9 a.m. 988 76 
June 27... pats 3.4 p.m. 770 ; 75 
June | 25° 9-10 a.m. 871 _ 165 
July f1°°*° 7? 2-3) p.m. * oe Sl 
july-17. : 7-8 p.m. ey Ca 77 
July 18 10-11 a.m. 736 77 
July 30 1-2 p.m. 953 77 
Avetage - 853 re Rk 


t "Preliminary tests were made to establish the water-to. 
milk. ‘ratios and the frequency with which reicing was 
necéssary under see tests in question. The heat losses 
were measured during these preliminary tests and checked 
at intervals i in the regular series after the tank had reached 
constant. temperature conditions and weighing the amount 
of ire — for 24-hour intervals. Additional checks 


TABLE 3, 
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Dry STORAGE Milk COOLER 
TEM PERATURE GRADIENT 


I 
10 GAL. CAN OF MILK 


R=3 AUG. 12,1935 


Cooling Water 


FIGS. 2 AND 3 TEMPERATURE GRADIENTS IN 

MILK IN WET TYPE TANK. FIG. 4 TEMPER- 

ATURE GRADIENTS IN MILK IN DRY TYPE 
TANK 


3 4 


on heat losses were determined by weighing the drip from 
the drain pipe at hourly intervals. Table 2 gives heat losses 
by the latter method on the dates indicated. 

The average heat loss of 853 grams per hour as meas- 
ured by the ice melting rate drip is equivalent to 45.1 
pounds of ice per 24 hours. The average of 10 trials by 
weighing the amount of ice left at 24-hour intervals was 
43.3 pounds. No attempts were made to determine heat 
losses with the wet type tank. 

In a test of the quantity of ice required to cool a 10- 
gallon can of milk under actual farm operating conditions 
only the evening milk was cooled. This presupposes that 
it is usually not necessary to cool the morning milk if it 
is delivered within two hours after production. 

The amount of ice required per 10-gallon can, based 
on actual farm operating conditions, includes the heat losses 
and the removal of the heat of the milk and its container. 
(Table 3.) The evening milk was put in tanks between 
4:00 and 5:00 p.m. and removed the next day at 8 00 
a.m. All reicing was done between 10:00 and 11:00 a.m., 
which approximates farm conditions. 

Discussion of Results. Tests 1 to 4, inclusive, made 
with the dry type cooler, show that it required from 38.7 
to 40 pounds of ice per can per day. The water-to-milk 
ratio, so far as ice requirements are concerned, apparently 
is not an important factor in the economy of operation. It 
is, however, important so far as rapidity and uniformity 
of milk cooling is concerned. The average temperature 
of the milk in the morning was 40 degrees or less, but 


POUNDS OF ICE REQUIRED PER 10-GALLON CAN PER DAY IN THE DRY AND WET TYPE COOLERS, WHEN 


5 piteapembrick MILK WAS INITIALLY AT 90 DEGREES F 
A ts a ic ae ae Number of cans 
, Capa cooled Temperature, degrees (average) Poundsof Days Water-to- 
Test’ ped Used During At Milk Milk Cooling ice percan between milk 
i of Peck _ (10-gal) as test once _ initial final water Room perday  reicing ratio (R) 
Lit Day 4 Dry 6 2 90 38.9 36.5 78.0 40.0 4 3.00 
i i d..c. Dey 4 Dry 8 2 90 36.7 35.8 77.8 43.3 3 3.00 
jefsisee Dry 4 Dry 9 3 90 40.0 38.1 79.2 38.7 3 1.67 
RRS 4 - Dry 8 4 90 39.8 36.9 79.9 40.0 2 1.00 
aeee ~* 4 Wet 8 2 90 36.5 35.9 77.2 50.8 2 6.00 
6... Dry 4 Wet 9 3 90 35.5 34.7 772 47.5 2 3.67 
: Dry 4 Wet 8 4 90 35.5 34.2 77.0 41.8 1 2.50 
“i Dry 4 Wet 10 2 90 37.1 36.2 76.9 54.5 2 6.00 
Wet 6 Wet 10 3 90 37.8 36.7 77.3 54.6 1 6.30 
Wet 6 Wet 9 3 90 37.0 36.2 75.5 44.7 1 3.80 
Wet a) Wet 12 4 90 38.5 38.0 Be 40.3 1 2.60 
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there is a comparatively larger temperature difference be- 
tween the top and bottom of the milk for the first six 
hours of cooling (Fig. 4). Tests 5 to 8, inclusive, were 
made with the dry type tank converted into a wet type. 
The amount of ice required per 10-gallon can per day 
varied from 41.8 to 50.8 pounds, increasing as the water- 
to-milk rato increased, because the useful load decreased, 
and consequently the heat leakage load is charged up to 


fewer cans. 


In the wet type of cooler the water-to-milk ratio is of 
importance only because it affects the useful load as is 
shown in Tests 5 and 8 as compared with Tests 7 and 11. 
However, this does not affect the temperature gradient in 
the milk, as shown in Figs. 2 and 3 where the ratio was 
4 and 6, respectively. The water-to-milk ratio greatly 
affects the temperature gradient in the dry type tank. Milk 
cools more uniformly when ice is placed in the water be- 
cause the refrigeration is maak from the floating ice 
which maintains the water at a uniform temperature with- 
out mechanical agitation. 


The apparent irregularity of the cooling curves at 
different levels in the milk can, as indicated in Figs. 2, 3, 
and 4, is probably due to the chaotic motion of the milk 
molecules as their kinetic energy is constantly decreasing, 
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and they are being forced from the center to the periphery 
of the can at various levels. 


CONCLUSIONS 


1 The dry type of cooler is more economical in opera- 
tion than the wet type for equal amounts of insulation. 

2 The dry type tank must be reiced more frequently 
when used to full capacity. 

3 Milk cools more rapidly and uniformly in the wet 
type of tank. 

4 Since ice is used as a source of refrigeration and 
maintains the cooling water between 33 and 38 degrees 
Fahrenheit, on the average, it would be economical to use 
more than 3 inches of insulation in both types of tanks. 

5 The temperature to which the milk will cool during 
the night cannot be controlled so long as there is available 
ice in either type tank, unless the milk is removed after it 
has cooled from 2 to 6 hours. 


6 The cooling water must be changed more frequently 
with wet type tanks. 


7 The ice compartments should be scrubbed and 
rinsed before every reicing. 


The Energy Required in the Cooling of Milk 


By John E. 


of cooling the milk as soon as it is produced, and 

since this involves an investment in the necessary 
pe ane the question of economy of operation becomes 
of immediate interest. 

Refrigerants commonly used in the small, electrically 
driven units show practically the same horsepower required 
per ton of refrigeration. The types of tanks in the modern 
farm milk cooling unit are in general of similar construc- 
tion and shape and 3 inches of insulation is standard. 

It is universally accepted that the quality of all foods 
is retained, if kept in cool room. More recent research 
with highly perishable commodities gives conclusive evi- 
dence that very definite temperatures are extremely im- 
portant. Milk which has been aseptically produced and 
immediately cooled in practically sterile utensils to 45 
degrees Fahrenheit and maintained at that temperature 
will retain its original quality for weeks without any growth 
of the bacteria initially present. 

The lower limit to which milk should be cooled is 
therefore determined by the temperature at which the milk 
bacteria fails to multiply. The upper limit is the body tem- 
perature of the cow. The quantity of heat that must be re- 
moved to cool the milk depends upon these limits of tem- 
—- the amount, and to a slight degree the butter 

at content of the milk. 

Since the lower limit in the minds of many has not yet 
been accepted, milk cooling units of 2, 4, and 6-can capac- 
ities have been tested, in which the milk was cooled by 
direct immersion to three different temperatures, 33, 40, 
and 50 degrees, approximately. 

The energy consumption was measured by a rapid 
watthour test meter. All units had air-cooled condensers. 
Three different refrigerants were used—sulphur dioxide, 
methyl chloride, and dichloridiflouromethane. 


Te MILK PRODUCER recognizes the importance 


1Associate professor of agricultural engineering, Pennsylvania 
State College. Mem. ASAE. 


Nicholas’ 


The experimental results on the energy required per 
10-gallon can of milk to different lower limit, starting 
from the same initial temperature is shown in Fig. 1. 

To cool 10 gallons of milk from 98.6 degrees to 50, 
45, 40, or 33 degrees, requires 1.25, 1.52, 1.82, and 2.5 
kilowatt-hours, respectively. 

Ordinarily the milk on practical farms is more nearly 
90 degrees when it is ready for cooling, so that if it is 
cooled to the —— temperature of 45 degrees, the 
energy required will be very nearly 1.5 kilowatt-hours per 
10-gallon can. It is necessary to note that 1.5 kilowatt- 
hours includes all factors. 


TEMPERATURE TO WHICH MILK IS COOLED 


0.5 1.0 1.5 2.0 25 30 
KW. HOURS PER 10 GAL. CAN 


THIS CURVE SHOWS THE ENERGY REQUIRED TO COOL A 10-GALLON 
CAN OF MILK FROM 98.6 DEG F TO DESIRED TEMPERATURES 
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Electric Uses in the Greenhouse’ 
By W. C. Krueger’ 


the applications of electric energy to greenhouse pro- 

duction since the wealth of detailed information on 
the individual applications is such as to make it impossible 
in the time allotted to cover the subject from the operative 
standpoint. 

This is particularly true of the most common of elec- 
tric uses—soil heating. During the past thirteen years 
development in the use of electric heat for hotbeds and 
cold frames has justified a wide acceptance among vege- 
table gardeners. Of late nurserymen and florists have 
applied it to their bench crops as an ideal medium for 
supplementing greenhouse heat and for controlling growth 
on restricted areas in the greenhouse. The principal uses 
are heating soil for the germination of seeds, propagation 
of cuttings, and forcing of transplants. Nurserymen report 
gettin er results in rooting cuttings in electrically 
heated beds than in manure or other type beds. It is easier 
to maintain an optimum temperature and the labor and 
annual investment costs are greatly reduced. Experience 
shows that there is a decided advantage in being able to 
keep the soil from 15 to 20 degrees above air temperature, 
particularly with evergreen and hardwood cuttings. Quick- 
er callousing is reported and less root rot. Rose growers 
are turning to electric heat for propagation of cuttings. 
One New Jersey grower provides replacement for two 70- 
by-600-foot rose houses with 120 square feet of electrically- 
heated sand-cutting bed. Florists find electric seedbeds of 
special value in attaining quicker germination of a high 
percentage and in controlling bed temperatures indepen- 
dent of the regular greenhouse heating system. Optimum 
soil temperatures differ with crops, but a generalization 
might be made that best results are obtained with air tem- 
a around 55 degrees and with soil temperatures 

eld from 65 to 75 degrees. 

A specialized use of soil heating is in bulb forcing. 
Bulbs, such as lily-of-the-valley, are placed in flats in a bed 
of moss or sand electrically heated, enclosed in a box so 
that the humidity may be held at a high constant level, and 
the temperature regulated to control exact time of flowering. 

The use of soil heating for vegetable production in 
gteenhouses is a widely accepted practice in areas where 
out-of-season vegetables under glass have a profitable 
market. 

Hotbed heating represents a very desirable utility load, 
the power factor is practically 100 per cent, the load is 
applied largely at night, and the seasonal demand corte- 
sponds with stream flow and surplus power. 

The use of lights for plant stimulation represents a 
relatively new field. In principle, light may be used to 
ge the growth and flowering of long-day plants during 

e short-day season or retard the growth or flowering of 
short-day — during the short-day season. Retarding the 
growth of long-day plants during the summer season, and 
accelerating the growth or fruiting of short-day plants dur- 
ing the long-day season is accomplished by shading. The 
necessity of supplementing daylight in the growing of 


1Paper presented at a session of the Rural Electric Division 
during the 29th annual meeting of the American Society of Agri- 
cultural Engineers at Athens, Georgia, June 17 to 20, 1935. 


_—— agricultural engineer, Rutgers University. Mem. 


Te PURPOSE of this paper is mainly to summarize 


long-day plants during the winter season is evident from 
records for the north central states which show that from 
November through March we have on the average 37 clear, 
33 partly cloudy, and 82 cloudy days. The growth of plants 
is the result of balance between the amount of nitrogen 
absorbed and assimilated and the amount of available carbo- 
hydrates that the plant manufactures. The assimilation of 
nitrate depends on the reducase activity which is an enzy- 
matic action stimulated by light, and therefore we have a 
gtowth-control measure available in the form of artificial 
illumination to supplement that deficient under natural con- 
ditions. It is essential in the application of light to plant- 
growth control that plant feeding be correlated as a part of 
the management system, to prevent excessive vegetative 
growth, weak stems, or the equally objectionable woody 
type of growth. 


With regard to color, the visible range of the spectrum 
has been found most effective, with ultraviolet tending to 
inhibit growth and the infrared tending to produce a weak 
rangy type of growth. Satisfactory light intensity ranges 
from 1 to 5 foot-candles necessitating from 4 to 13 watts 
per square yard of area at 40 inches distance. The optimum 
time of lighting is not definitely determined, but data indi- 
cate the desirability of supplementing daylight on a con- 
tinuous basis either evening or morning. For economy the 
largest size lamp giving uniform coverage should be used. 
A 1000-watt lamp gives two times the lumens per watt of a 
40-watt lamp and costs less than one-half the equivalent 
light value number of 40-watt lamps. Also the installation 
cost and upkeep are lower. The necessity for good reflec- 
tors correctly shaped and spaced to give even diffusion of 
light is apparent. Lengthening of the lighted period in- 
creases the assimilation of nitrates which in many cases will 
result in increased flower production, and in all cases makes 
for greater stem growth and places the flowering period 
more definitely under the control of the grower. It is an 
application that justifies the serious consideration of every 
commercial florist and plant grower. 

Soil Sterilization. Organic soils used in the green- 
house normally contain animal organisms, fungi, molds, 
bacteria, and weed seeds—all detrimental to plant growth. 
It is necessary to pasteurize these soils or treat them with 
chemicals as a part of the management program. Steam 
sterilization has the advantage in that it combines weed and 
pathogen control. Steam equipment is expensive for the 
small-scale operator, and therefore there is a wide field for 
the application of electric heat as a pasteurizing medium. 

Two methods of application are available. In one—the 
batch method—the soil is placed in a box, drum, or other 
container and heated by means of conducted heat from re- 
sistance wires. In the other—the resistance method—the 
soil is heated by reason of electric current passing through 
it. The batch method involves handling the soil both 
before and after sterilization and offers an opportunity for 
reinfection. The resistance method may be applied to soil 
in place, eliminating further soil handling and possible 
contamination. 

Four methods of applying the resistance method to soil 
pasteurization are in use. One consists of setting metal 
strip conductors into the soil bed at suitable intervals, con- 
necting them alternately to the two poles of electric circuit, 
and applying the current. A variation of this is placing the 
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— in a box, packing soil into it, and after treatment 
pushing the soil out of the bottom of the box. Another 
variation is that of placing the soil on a metal conductor 
plate, pressing the other conductor down on the soil layer, 
and thus subjecting the soil to current. Since these methods 
involve either handling individual strips or handling the 
soil after treatment, a fourth method suggested itself. This 
is to hold the required number of conductor strips in an 
insulated plate unit. This is, in turn, held in a frame per- 
mitting vertical adjustment. Flats are centered under the 
unit (see accompanying illustration) which is then forced 
into the soil and the current turned on automatically by 
means of a stop or limit switch. To overcome the tendency 
of —_ pulling away from the soil when inserted, the strip 
is made wedge-shaped in cross section, thus maintaining a 
positive contact with the soil on either side. A variation of 
the strip conductors to make the unit applicable for port- 
able use is the substitution of tapered pins. These pene- 
trate the soil with less resistance. The strip assembly method 
has been on trial at the New Jersey agricultural experiment 
station for over a year with excellent results. 

Ventilation and Humidity Control. Automatic con- 
trol for the ridge ventilators of greenhouses has recently 
been perfected. Two distinct systems are in use. The first 
one is very simple and consists of two main parts. The 
first is a suitable thermostat for a greenhouse similar to 
those used for any ordinary heat control. Of course it must 
be borne in mind that a thermostat to work in a green- 
house must be of the mercury tube type as the contact 
points on the others are apt to become corroded. The 
second part of the apparatus consists of a motor with auto- 
matic cutout switches built in. It depends on the length of 
the run of a to be operated what size motor is 
necessary. Under the control of the thermostat the motor 
operates the ridge sash to a small amount of opening, 
usually from three to four inches. When the house reaches 
the desired temperature, the sash open this small amount, 
and then as soon as it cools the sash are closed. For sum- 
mer operation the ordinary hand gear can be used, giving 
full opening of the sash if desired. 

The other type of ventilating control again has the 
same two parts, a thermostat and motor, but a different 
type of thermostat and motor are used. Again the sash 
opening is limited to a small amount as before, but this 
type of motor, which is known as a modulating motor, to- 
gether with its thermostat, opens the sash in small incre- 
ments instead of the full three or four inches. As the tem- 
perature goes up the sash will gradually be raised a little 
at a time. As the temperature falls the sash will gradually 
be lowered so that you do not have the two positions of 
just closed and =. but have any intermediate position 
that may be provided for by the thermostat. 

The second type of apparatus is more expensive than 
the first. With the first type installation is a short run, say, 
up to 16 feet of sash, and can generally be made for around 
$100. For the second type of apparatus the same installa- 
tion would cost at least $200. The cost of longer runs 
depends entirely upon the length of the run and the corre- 
sponding amount of motor power required. 


Lily-Scale Propagator. Florists interested in the propa- 
gation of rare lilies may remove the scales constituting 
a high-priced bulb and propagate the scales rather than 
plant the entire bulb. Thus several dozen plants may be 
obtained from one bulb even though one loses a year in 
flowering time. The propagation of these scales requires 
absolutely uniform temperature under saturated humidity 
conditions. Electric heating and control are therefore ideal. 
A lily-scale propagator built last year was made by insulat- 
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THIS PICTURE SHOWS THE STRIP ASSEMBLY UNIT FOR APPLYING 
THE RESISTANCE METHOD TO SOIL PASTEURIZATION 


ing a small cabinet and placing a 50-watt resistance plate 
heater at the bottom in contact with a long shallow pan of 
water. Wire trays for the scales were placed above the pan 
at 2-inch intervals. A hermetically sealed and calibrated 
bimetallic thermostat set for 75 degrees on rising tempera- 
ture gave positive control. The desirable humidity was 
maintained by water evaporation from the pan. Excellent 
results were reported for the two periods of operation. ~ 
Plant Feeding. The growing of plants in an inert 
media is a recent development which gives promise of 
widespread application. Peon plants in sand, cinder 
ash, slag, or similar material and feeding the plants by 
applying a nutrient solution to the bed eliminates the cost 
of preparation of compost soils, the frequent sterilization 
of soils, and the labor involved in changing soils, and in 
controlling weeds. Solution feeding also places . plant 
growth under controlled nutrition. The application of the 
solution has so far presented a problem in labor costs and 
a control of the human element in time and thoroughness 
of 5 ae eS ek a, 
possible answer to this problem is offered in a method 
developed this year for automatically applying nutrients to 
the sand beds through the use of a motor-operated pump, 
valves, and pipe, The bed is made watertight with a central 
sloping trough covered with inverted half tile. This trough 
is pipe-connected outside the bed to a level chamber which 
controls the height of the solution in the bed. A lever 
which may be hand operated, or actuated by means of a 
clock-controlled cam, starts the motor and simultaneously 
opens a valve admitting the solution from the level chamber 
through the pipe to the plant bed. As soon as the bed is 
flooded the lever shuts off the motor, closes the valve from 
the level chamber, and opens a drain valve, thus permitting 
the excess solution to drain from the bed through the same 
pipe system used for feeding. Any number of beds can be 
andled from one central control unit, the only duplication 
necessary being the interlocking control levers and feed 
pipes. Beds requiring different types of solutions may even 
e handled with the one unit by using shut-off valves in 
suction lines from the stock solution tanks to the motor. 
Feeding the beds from below avoids all possibility of wet- 
ting foliage and thus encourage leaf fungi, and it avoids 
possible mechanical damage to plants. It also an 
positive aeration of the bed by reason of air displacement 
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at feeding and thorough aeration at drainage, and it assures 
absolute penetration of the solution to all parts of the bed 
and prevents adverse accumulation of chemical residues. 
Feeding requires but a minute of the grower’s time and 
even this dependency on the human element may be elim- 
inated by eck cam control of the unit. The electric 
load in this application is light, but it offers a very prac- 
tical money and labor-saving application of electricity to 
greenhouse practice. 


Electric Heating. Complete electric heating of green- 
houses may be impractical, except for mild climates, but it 
offers under these conditions a most desirable means for heat- 
ing the greenhouse. For frost protection purposes electric 
heating can be recommended under all conditions, and par- 
ticularly in connection with a standard heating system dur- 
ing late spring and early fall periods. The California agri- 
cultural experiment station reports comparison costs for heat- 
ing on a 20-by-80-foot greenhouse for frost protection with 
gas and electric heat. The installation cost for electric heat 
was set at $100 as compared with $600 for the cost of hot 
water or steam boiler. The cost of electric operation for 
5000 kilowatt-hours was $100, and with depreciation and 
interest of $16.00 giving a total of $116.00. Gas operation 
for 37,000 cubic feet cost $22.20, and with interest and 
depreciation of $96.00 giving a total of $118.20. Tempera- 
ture was maintained between 40 and 41 degrees, this close 
control being possible only with electric heat. Outside 
temperatures were given as 32 degrees. The heating system 
consisted of resistance wires distributed evenly throughout 
the entire house immediately under the benches. For pro- 
tection against moisture the No. 12 Monel wire was en- 
closed in half-inch galvanized pipe. The New York (Cor- 
nell) agricultural experiment station reports an experiment 
on keeping heat and humidity constant in the greenhouse. 
It was possible to control both and prevent the common and 
objectionable violent humidity changes. Space heaters with 
a demand of 6 kilowatts heated the air in the 40-by-61/- 
foot section. The air temperature was kept at 55 degrees 
and the humidity constant; under these limitations this 
apparatus could be used only during the coldest months 
of the year. In conclusion, the report states that complete 
and automatic electric control of greenhouse temperature 
and humidity is not economical at the present time, although 
it offers an excellent opportunity to maintain ideal condi- 
tions for experimental work in rooting cuttings. 


We believe that the greatest field for electric use in the 


greenhouse has not been accorded deserved attention. This 
is the distribution and conditioning of the air in green- 


A GREENHOUSE EQUIPPED FOR ELECTRIC HEATING 
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houses by means of motor-driven fans. With a central unit 
heater, steam or hot water, and air forced through ducts to 
suitable outlets in the greenhouses, it should be possible to 
thermostatically control the temperature in any house, insur- 
ing uniform temperatures throughout the house by reason 
of constant air movement, providing a means for humidity 
control and for fumigation by injection of fumigants into 
the air stream. Such a system would also facilitate the 
dispersal of CO, throughout the houses without supple- 
mentary equipment. The cost of installation should be 
much lower than that with steam or hot water distribution, 
and the cost of moving air can well be within the range 
of economy. 

That the trend in greenhouse construction and increased 
used of electric equipment is approaching this ideal is 
evidenced in a report on the construction of a new type of 
insulated greenhouse employing incandescent lamps as a 
source of heat and light recently developed at Boyce 
Thompson Institute. This greenhouse is constructed of 
galvanized steel sheets inside and outside leaving a 6-inch 
space for insulation. The window section consists of ordi- 
Marty storm sash set in a part of the roof and wall on the 
south side of the house. An insulated door was used, pur- 
peoty made small, 2 by 41/ feet, to guard against heat 
osses when open. Two rows of five mazda lamps each 
were used as a source of heat and light. Five hundred watt 
lamps were used during December, January, and part of 
February, and thereafter 300-watt lamps. Lamps were 
adjustable as to height and were thermostatically controlled 
to limit the temperature range between 60 and 100 degrees. 
Results from this test indicate that a greenhouse 8 by 19 
feet can be heated and lighted during the coldest winter 
months for daily energy consumption of about 18 kilowatt- 
hours. 

In connection with fumigation there is an interesting 
development awaiting commercialization. Naphthalene 
fumigation is a desirable though precarious practice in the 
control of red spider, white fly, mites, and general insects. 
It is necessary that the air be saturated with naphthalene 
vapor, yet condensation of the naphthalene on plants must 
be prevented. To vaporize the napthalene, it is best to dis- 


ELECTRIC USES IN THE GREENHOUSE 


UsE DEMAND ENERGY 
Heating green- 15 kilowatts 37,500 kw-hr Small greenhouse 
house,20 by 70 per season equipment cost 
feet Y, oil—34c kw-hr 
equivalent to oil 
operating cost 
Greenhouse— 100 wpersqyd 1.45 to0.5 Average, 1 kw-hr 
hotbed maximum to50 kw-hr persq per sq yd per day 
w per sq yd yd per day —20 deg F 
differential 
Soil steriliza- 3 to 7 kw for 20 to 40 kw- 
tion resistance hr per cu yd 
flat unit 
2 to 5 kw for 
batch 
Y, to 1-yd unit 
Bulb forcing 50 to 75 w 600 w per 
day 
Light 4to13wpersq Dependent 
yd at 40 on crop area 
normal sun- 
light 
Ventilation and 200 w to 1,000 w Small—short 
humidity control time use 
Plant feeder 0.25 to 1 kw 1 w per week 
er sq ft per 
ed 
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solve it in SAE 20 lubricating oil and then force the air 
through the oil cos up the naphthalene under saturated 
conditions and diffusing it throughout the greenhouse. The 
unit incorporates a motor-driven blower, an oil container, 
and an air washer to remove the oil. Such a device would 
have a wide acceptance in meeting the demand for a prac- 
tical means for naphthalene fumigation. 
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A Device for Sampling Hay! 
By Frank. J. Zink’ 


for moisture analysis it is difficult to obtain true cross 

sections. If the hay is forked over, or if a bale is broken 
into, considerable labor is involved in taking such samples, 
and the redistribution of the hay in taking the samples 
changes its characteristics and upsets its normal storage 
_ conditions. In conjunction with some hay research at this 
experiment station, samples had to be taken before the hay 
was placed in storage. Such samples do not necessarily 
represent the conditions existing at the time the hay is 
placed in storage, and also when in stor- 
age it was not possible to take samples as_ 
desired. 

A device for taking samples was de- | 
signed and has been in use by the author 
for several seasons. Other investigators 
have found it useful, and the following 
description is given with the hope that it 
may prove of general value. The design 
was worked out after a search of litera- 
ture revealed no description of a device 
for this purpose. 

The device is a modified hole saw 
similar to the round-hole hack saw. It 
comprises a sampling tube or core saw. 
The accompanying illustration shows the 
—— It consists of a thin steel tube 
about 3 inches in diameter by 18 inches in 
length. The steel used was similar to that 
used in a carpenter's saw. In one end 
was secured a standard carpenter's bit 
shank with which an ordinary carpenter’s 
bit brace may be used. At the other end of 


I ANY STUDY of hay involving the taking of samples 


1Contribution No. 68 of Department of ~~ 
Agricultural Engineering, Kansas Agricultural 
Experiment Station. 


2Agricultural engineer, Kansas Agricultural 
Experiment Station. Mem. ASAE. 


APPARATUS FOR SAMPLING HAY. A, 

KNIFE TOOTH FOR WET HAY. B, SAW- . 

TOOTH FOR DRY HAY. Cc, RoD For 4S Considerably enhanced hay research 
EJECTING HAY SAMPLE 


the tube, teeth were filed for a cutting edge. Two styles of 
cutting edges were found necessary to meet all requirements. 

A large tooth 1 inch long by 1/4 inch deep with knife- 
like edges was found most suitable for wet hay containing 
over 20 per cent moisture, or for hay which is in the sweat. 
The diagonal edges were beveled and sharpened. The tooth- 
end section was heat-treated for preservation of the cutting 
edge. A catborundum of whetstone is used for sharpening. 

A small tooth has been found better for dry hay. This 
type of tooth is similar to that of a 6-point carpenter's 
saw. In this tube the cutting end was not 
heat-treated. The teeth are sharpened by 
same means and method as used for 
sharpening a saw. 

Each sampler weighs about 3 pounds. 
A 10-inch sweep bit brace has been found 
fairly satisfactory. However, a 14-inch 
sweep bit brace would serve better, espe- 
cially for sampling wet hay. 

The device operates exactly as in bor- 
ing a hole with a wood bit. In dry hay 
the full depth of about 20 inches may be 
cut without removal of the core. How- 
ever, the cores are more easily removed 
if only about a 10-inch cut is made be- 
tween cleanings. A full-depth cut in baled 
hay contains a sample of about 400 grams. 

The use of these samplers has made 
it convenient to take samples and cross 
sections of hay in various types of stor- 
ages. Samples have been taken from baled 
hay in less than a minute. Three and 
6-foot extension shanks have been used 
and samples procured to about 8 feet in 
depth in mow storages. The device has 
proved a practical means of sampling and 


involving storage. 
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An Engineering Viewpoint on Farm Fencing 


as an Investment’ 
By R. C. Miller’ 


DISCUSSION of the subject of farm fencing as an 
investment at a meeting of agricultural engineers 
implies that we want to bring out or clarify the 

problems in farm fencing as an investment, in so far as the 
solution is our responsibility. 

In the case of the farm fence, as in all farm structures, 
it is as difficult to prove its value as an investment as it is 
to prove there is truth in the old saying “They also serve 
who only sit and: wait.” It is so easy to see the value of 
the equipment used in raising a crop, such as a drill or 
binder, or of the power and labor used to operate the equip- 
ment, because there is activity. The transfer of energy can 
be definitely measured, so the value or cost of the service 
can easily be evaluated. Activity also attracts attention so 
that the services are advertised. 

The farm fence being passive and stationary has little 
to draw favorable attention. The farmer is likely to notice 
the fence oftener when it is a nuisance, or a handicap rather 
than a help. The hours of labor spent in cutting weeds 
along a fence on a hot day surely will give an emphatically 
unpleasant impression of the fence, whereas the services 
the fence renders, such as preventing the trampling of grain 
in the adjoining field, is not so readily appreciated. 

The citation of figures which show the rods of fencing 
in use and its cost in dollars is likely to impress us much 
more as an indication of the magnitude of waste rather 
than of service. Either impression should attract attention 
so I will risk a few figures. The fence must be of some 
' service to farmers, or the average farm in the United States 
would not have between 600 and 700 rods of fencing, 
nor would the average midwestern farm have 10 rods of 
fencing per acre, for the 160-acre farm’. To use a trite 
expression, it would be rather presumptuous to assume that 
six million American farmers were wrong. 

There seems to be no evidence to show that the need 
for fencing has become less important, but there is plenty 
of evidence everywhere that fences are not being repaired 
and maintained. 

The statement that “The farm fence is an essential 
structure on a farm as long as livestock is a fundamental 
part of a progressive farming program,” will no doubt be 
acceptable as a sound premise by all. The situation may be 
more properly described by the statement that in general 
six million farmers are wrong in their present farm fence 
program. If such a program is continued the results of 
course will be disastrous. 

The cost for a woven wire fence in place is about one 
dollar per rod for a four-foot high fence*. About 80 cents 
of the cost of this fence is for material and 20 cents is for 
labor. Such first or replacement cost figures are dangerous 


1Paper presented before the Farm Structures Division at the 
29th annual meeting of the American Society of Agricultural Engi- 
neers, at Athens, Georgia, June 17 to 20, 1935. 


2Professor of agricultural engineering, Ohio State University. 
Mem. ASAE. : 


3K. J. T. Ekblaw. Report on galvanized fencing presented at the 
pe meeting of the American Society of Agricultural Engineers, 
une 1933. 


4Information Series No. 28. Fences. Bureau of Agricultural 
Engineering, U. S. Department of Agriculture. 


to keep in mind, because they will likely prevent our seeing 
the more important figure of annual cost. In our attempt 
to obtain a low first or investment cost we are likely to 
obtain a high annual cost, inefficiency in farming, and in 
some cases perhaps a forced abandonment of livestock 
farming. 

The fence item in the farm budget takes a major place 
when we realize the amount and cost of fencing. On many 
farms in Ohio it is my opinion that the cost of the fence is 
10 per cent of the value of the farm. A similar figure was 
given for Indiana by Wm. Aitkenhead of Purdue University 
to the “Ohio Farmer” in that publication’s recent farm 
fence survey. This cost is due to such well-known and easily 
recognized factors as high repair costs and short life. 

This survey by the “Ohio Farmer’ showed estimates of 
fence life varying from 3 to 40 years. The average was 
1614, years. This would give an annual depreciation cost 
of 6 cents per rod. The repair costs usually are about 50 
per cent of the annual depreciation, or 3 cents, making a 
total annual cost of 9 cents per rod. This is only on one- 
half of the annual upkeep estimate of 18 cents per rod, 
given by Professor Aitkenhead as the average for 30 Indiana 
farms. 

One way of reducing the annual fence costs is to in- 
crease the life of the fence. This is accomplished about as 
follows, if the suggestions of the farmers themselves, as 
given in the previously mentioned “Ohio Farmer’ fence 
survey, have merit. According to this survey the durability 
of the wire was considered the greatest essential of a good 
fence by 33 per cent, or almost twice as many farmers as 
those who considered strength (18.3 per cent) the most 
essential factor of a good fence. The posts were in third 
place, or 14.3 per cent of the farmers considered them most 
essential. The design of the fence, involving such factors 
as type, joints, kind of weaving, type of spacing of stays, 
took fifth place with 11.6 per cent. 

The one greatest single factor mentioned was galvanized 
fence, which was considered first by 18.8 per cent of the 
1,000 answers received. Strong posts was second as single 
items, being mentioned as first by 9.6 per cent of the 
farmers. This was followed in turn by weight of fence, 
9.3 per cent. 


There are other important factors such as having good 
corners and ends, the use of barb wire at the top and bot- 
tom of woven wire fencing, etc. 

Some methods and techniques exist for accomplishing 
these results in fencing. However, exact info:mation as to 
their importance does not exist. There should be more 
scientific information available on wire and fencing than 
the opinions of users. The tests on wire now being con- 
ducted by the American Society of Testing Materials is a 
big step in the right direction, and deserves our enthusiastic 
support. 

The second great problem demanding proper attention 
to fencing is to have all these desirable practices accom- 
plished. This is a more difficult problem, in my opinion, 
than to find out what to do. There are so many demands 
on the farmers’ capital and labor that it is so easy not to 
provide for fences. The solution of this problem seems to 
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be one largely of educating the farmer to appreciate the 
services of fences which make thera a good investment. The 
arguments in the case may not be so much in the line of 
what the farmer can afford to do, but rather what he can 
not afford not to do. This double negative is in line with the 
passive and stationary service of fences. It is possibly not 
so much a case of whether the farmer can afford to main- 
tain a fence as whether he can afford not to maintain it. 
These research and educational activities may be con- 
ducted not only among fence users, but also among the 
manufacturers of fence and fencing materials. It is essen- 
tial that they know what is needed in their field to make 
a good fence. Then it is very necessary that they make 
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such fencing. There also should be a way for a farmer to 
identify the composition and quality of a fence. There 
should also be a guarantee of quality so that the fence user 
is sure of the service of the fencing he purchases. That 
possibly is a final but essential step necessary in assuring 
adequate fencing. It certainly would at least open the bag 
enough to show the buyer what kind of cat he is buying. 
Certainly good fencing material is an essential of good 
fencing. 

It seems to me that there should be definite recommen- 
dations from this Society as to the research and educational 
activities to be conducted for the benefit of better farm 
fence investments. 


Problems in the Production of Farm Fencing’ 
By Walter M. Floto’ 


HE HISTORY of woven wire fence is an interesting 

one. Briefly, the most effective means of livestock 

and crop protection in the early days prior to 1877 
was barbed wire of various types. Injuries to livestock from 
barbs were so numerous that attempts were made to legis- 
late against the use of it in many states. 

However, on January 30, 1877, a patent was issued to 
A. C. Decker, a barbed wire manufacturer at Bushnell, 
Illinois, covering the first fence which was constructed with 
three strand wires connected with short sharpened stay 
wires, the points of which were bent outward to form barbs. 
However, this fabric did not prove successful and its manu- 
facture was soon abandoned. In 1886 William Bell, of 
Verona, Missouri, was granted a patent on a type of field 
fencing without barbs, designated as “a combined frame 
and wire fence which shall possess sufficient strength with- 
out barbs to repel stock.” Subsequent patents were issued 
to other individuals on various p wsord of meshes, such as 
keystone, diamond, and square. The last was found to be 
more economical for consumers, hence its popularity today. 
Even though the method of fabrication by various manu- 
facturers differs somewhat, resulting in many variations in 
knots or joints, the so-called “hinge joint’ is now recog- 
nized as the most popular type. 

Steel wire is made in many varieties. Reputable manu- 
facturers use every precaution in the selection of wires 
entering into the manufacture of woven wire fence, know- 
ing that durability for general farm purposes is contingent 
upon maximum tensile strength in the horizontal or line 
wires, these necessarily being harder than the stay or up- 
right wires, which in woven fabrics are subjected to torsion 
in fabrication. In this connection care must be taken to 
prevent the zinc coating or galvanizing from cracking. 

The remaining factors which determine the quality of 
woven wite fence are (1) quantity and quality of zinc 
coating, or galvanizing, (2) gauge and diameter of wires, 
(3) spacing of stay or upright wires, and (4) holding 
power of the knot. If these factors exist in full measure, 
regardless of what the trade name may be, it is a good 
fence. 

Weight is the simplest verification of stay wire spacing 
or gauge of wires, or both, for the average consumer. This 
is of great importance, for by utilizing scant gauge wires 
and spacing the stay or upright wires a very small fraction 
of an inch beyond the standards, which today are 6 and 12 
inches, the unscrupulous manufacturer can effect a large 


1Paper presented before the Farm Structures Division at the 
29th annual meeting of the American Society of Agricultural Engi- 
neers, at Athens, Georgia, June 17 to 20, 1935. 


2American Steel and Wire Company. Affil. ASAE. 


saving in manufacturing costs, which is not passed on to the 
consumer. 

Claims of superiority in galvanizing, or protective coat- 
ings, through various processes have been not only numer- 
ous but rather wide in scope during the past several years. 
Much can be said on this subject, as its importance is of 
rather high standing in woven wire fence manufacture. 
There are several methods of application, but this is of 
little consequence, if the highest quality of zinc containing 
a minimum of impurities is used—also applied uniformly— 
and of a thickness up to the point where it will not crack 
or peel after fabrication. 

There are two laboratory tests commonly used to mea- 
sure galvanizing on woven wire fence. The so-called 
“immersion test’’ in a standard copper sulphate solution is 
the best for determining uniformity of application, though 
it is sometimes used for thickness. The other, known as the 
“strip test,” involves weighing of the galvanized wire, and 
again after the galvanizing has been removed. However, 
since the extent of zinc purity is not determined by these 
tests, and the fact that exposure to the elements does react 
in favor of the purest zinc, considerable reliance on dura- 
bility of protective coating is placed on actual service in 
the field. 

Opinions on various constructions of knots vary; like- 
wise do the manufacturers’ sales arguments. Consumers 
should not be misled, as the holding power of a fence 
knot depends upon tightness of its grip on the line wires 
and the amount of knot wire that is in contact with the line 
or horizontal wire of the fence—in other words, frictional 
resistance. A knot, regardless of its shape, that has two or 
three wraps in contact .with the line wire obviously is 
superior to one with only one or a part of a wrap in contact. 

Design standards were reduced materially in number 
some few years ago, resulting in a material benefit not only 
to manufacturers, distributors, and dealers; but it eliminated 
confusion in the minds of consumers and simplified their 
purchases. Woven wire fence, especially that distributed 
through the trade, is economically designed, generally with 
close mesh at the bottom, graduating to wider meshes at 
the top, resulting in an efficient enclosure for small as well 
as large animals. 

Fence efficiency is not entirely contingent upon the 
fabric itself ; eo erection is of paramount importance, 
by reason of. which some manufacturers are constantly 
striving to educate farmers directly and through dealers in 
the proper erection of woven wire fence. Manufacturers for 
the most part sell stretchers and other fence accessories to 


dealers at very nominal prices as encouragement toward this 
end. 
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A COMPARISON OF TWO TYPES OF RURAL LINES. (LEFT) FOR RELIABLE AND ADEQUATE SERVICE. (RIGHT) FOR UNRELIABLE AND 
INADEQUATE SERVICE 


Rural Line Construction and Operation’ 
By F. C. Weiss and L. M. Smith’ 


PART of the confusion that is found in many 
studies of rural lines arises from the fact that a 
complete definition of these lines covers diverse 

parts of electric property. Yet many speak of an average 
specification and an average cost per mile or per customer. 
In a serious study of rural lines, each project is a problem 
just as each farm is a problem. In spite of this, it is a rare 
paper on the subject that does not boldly state what the 
averages should be, without giving any comprehensive de- 
finition, and on study you will find that the writer has 
omitted certain items that are essential to a complete speci- 
fication or cost estimate. 


Many worth-while articles are available on the subject 
of rural lines. However, in some you will find that the 
writer begins by describing the line as a substandard one. 
In other cases, the costs are given for the line only and 
provide no transformers, secondaries, or services. Frequent- 
ly the cost of rights-of-way, surveys, and clearing are entire- 
ly omitted. Rarely is any dollar estimate given for the 
preliminary expenses, commercial surveys, customer's analy- 
sis, or even for tools, equipment, engineering, or super- 
vision. 

To clear the way for a brief discussion of rural-line 
specifications for the overhead type of construction, it is 
well to review some of the general considerations that must 
be met before the engineer has a complete picture of the 
problem before him. Suppose we start with a definition. 
Rural lines are broadly considered as service lines of rela- 
tively low voltage distributing electricity in sparsely settled 
territory. They may also be defined as supplementary to 
urban lines serving metropolitan areas. However taken, a 
tural line may serve all classes of customers of electricity, 
including farmers. 

Now the problem of making electric service available 
to people in rural areas having low living standards may 
become confused when compared with the problem of pro- 
viding service to dairies, resorts, small mills, irrigation 
projects, summer homes, and suburban areas. Many rural 
lines are apt to have customers of all of these types, and 
the design of such lines is materially affected by loads of 


1Paper presented before the Rural Electric Division at the 29th 
annual meeting of the American Society of Agricultural Engineers, 
at Athens, Georgia, June 17 to 20. 


2Alabama Power Company. 


this nature, some of which are seasonal, and they must be 
capable of giving service to all of them. 

Typical treatment can be given for each element of a 
rural line project, but let us define a rural line as an over- 
head tap line fed from some convenient source of electric 
supply, serving farmers residing along a section line road. 
This is not any average line, but is apt to be a minimum, 
considering the United States as a whole. The factors 
governing the construction and operation of this tap rural 


line are as concise as in any other engineering problem, and 
you must have 


1 An adequate and regulated source of power supply 

2 A clear route for the line 

3 Poles, fixtures, wires, equipment, etc., assembled in 
a substantial way 

4 Customers who have not only the desire but the 
intelligence to properly use electric service 

5 An operating organization. 


The ultimate success of many rural projects is not at 
all assured when the requirements of maintenance, opera- 
tion, commercial and utilization activities (not to mention 
capital expenses, taxes, and the like) are set down against 
the actual income. 

The pioneer in distribution engineering was a practical- 
minded man. He had to make his business pay its way. He 
solved the problem of distribution to customers near his 
source of _ supply. Extensions were then made to out- 
lying subdivisions and to the dairy and truck farmers. This 
pioneer soon found that the suburbanite and also the dairy 
and truck farmer were not only human and wanted good 
service, but that unless such service was available they could 
not successfully use electricity. Good service from sub- 
standard lines and equipment was seen to be an impossible 
condition. Any attempt today to foist them back on a rural 
market would be a backward step. 

The aggressive operator in his time took the challenge 
to serve all classes of business and built lines into rural 
areas, getting such support as could be obtained from local 
industrial loads. He saw that in some areas the farmers 
could use electricity to increase the earning _ of their 
farms, and this meant customers who could be helped to 
build up the economic level of the territory. It was prudent 
business and good citizenship for the aggressive operator 
to spend more on the line to these farmers than the 
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revenue would immediately justify. Tens of thousands 
of rural customers have been served by utility operators in 
the South in recent years. Many of these extensions have 
justified the early faith of the builder. His was no helter- 
skelter program. He studied each area and each prospect in 
the area. He stud‘.d his own equipment and Tena the 
economic use of it to give reliable electric service to the 
farmer. Do you know what happens if the power is off 
on a farm circuit for 30 minutes, for 30 hours, for several 
weeks? Would you design a service to an electrified farm 
that would be subject to serious outages? No experienced 
operator would. 

He had to build reliable lines in rural areas as inexpen- 
sively as possible, but adequate to supply the maximum 
expected use. Some conditions encountered in the rural 
areas proved useful in minimizing the line investment. The 
arbitrary requirements imposed by city hazards were absent. 
The number of poles required per mile of line was reduced, 
although each one had to be hauled further to the place of 
erection. The longer spans gave cause for wider spacing 
of primary wires, which could then be used without the 
insulating covering. The long spans led to a redesign of 
wires for rural service which did not, as a class, have to 
cafry as heavy currents as their urban counterparts. The 
problems of voltage regulation were also simpler than on a 
complex network. This simplification of equipment could 
not, of course, be carried too far, or the maintenance crews 
would find the line a constant source of complaints and 
expense. 

All property extensions depend on money and men. 
Let us look at the man part of this problem and assume the 
funds are at hand. Planning the extensions requires com- 
mercial surveys by men who have a broad knowledge of 
rural economic factors and some ability as salesmen—a good 
field for agricultural engineers. It is their job to sell the 


_ need for electric service and assemble reliable data regard- 


ing both immediate service requirements and possible 
growth. This commercial survey is a vital cog in the ulti- 
mate success of any project. Overestimates may be expected 
from men poorly trained in this work, and extensions built 
on such estimates will wreck any group that takes the 
financial responsibility for their success. Almost equally 
injurious is an underestimate of the customers’ demands. 

The distribution engineer then takes the commercial 
survey and begins the designs of the extensions. Men who 
are competent in this field of work are generally technically 
trained, and, in addition, have a broad field experience in 
the construction and operation of electric properties. Their 
designs are apt to be proven types that have been adapted 
to all classes of electric distribution. The adaptations with 
detailed designs must be available to the operator who will 
later have the property in charge. 

The detail design of rural lines in some areas is mo- 
notonously uniform. In general, the distribution engineer 
and the crews must finish detail designs at or along the 
job. Trained crews, especially the foreman, are the key to 
such construction work. These crews have many problems 
not encountered on concentrated jobs. They must be com- 
posed of efficient and safe workmen. As much of their 
work is on private property and on highways, they have 
many public contacts, and a good personality in such cir- 
cumstances is essential. Large-scale construction of rural 
extensions, as in every other class of construction, calls for 
planning the various parts of the work, routing of men, 
equipment and materials. These lead back to a manage- 
ment problem, the personnel of which must be experi- 
enced. Small-scale projects undertaken on a self-help basis 
must lean on talent such as described above, both as to 
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IN THE SHADOW OF ADEQUATE (LEFT) AND INADEQUATE (RIGHT) 
RURAL LINE CONSTRUCTION 


designs and work. With the best of intentions, the 5-and- 
10-cent store or the mail-order catalog cannot give you an 
electric distribution property that will protect your family, 
your friends, your investment, or give permanent and 
economical service. 

Speaking of service brings up the everafter period, as 
distinct from the planning and construction era. What do 
you expect in the way of service? You want the minimum 
of interruptions and voltage control suitable to your needs. 
Such of the system as is in and around your farm and roads, 
must be kept in good condition to be able to give con- 
tinuous service and not be a hazard to life and property. 

Unless you are receiving good service you will not know 
what to expect if the power goes off just before cooking 
dinner, or with a batch of eggs in the incubator, or while 
you are cooling perishable products, and good service will 
measure the use made of electricity by any progressive cus- 
tomer. The group that operates in your territory must be 
able to assure you such service. To do this they will need 
storerooms, materials, automotive equipment, tools, operat- 
ing records, and office space. Generally, in rural areas they 
sell, and must be able to service, all classes of appliances 
and equipment used by the customer. 

They must also have sufficient financial resources to do 
these things and survive contingency hazards. Such prob- 
lems as relocating lines because of road changes are 
expensive and frequently encountered. Disastrous sleet 
storms or wind storms can be expected. In addition to 
financial resources, a trained personnel and adequate equip- 
ment are needed and these cannot be picked out of thin 
air. It is a practical problem of no mean proportions to 
develop an operating group, and the expense of so doing 
must be met by the customer. 

The distribution engineer then, having in mind these 
broad general problems of construction and operation, must 
also be on his guard in the design of a rural line because 
it involves a study of transient and not static phenomena. 
The loads to be served are not fixed but are constantly 
changing, customers come and go, and ‘the line may be 
extended far beyond that originally planned. Under such 
conditions, the economic phases of the —_ must be 
closely observed if a successful and profitable development 
of the territory is accomplished. 

Before detail specifications can be prepared for a rural 
line, it is well to have full knowledge of the load possi- 
bilities in the area to be served. In this connection, it will 
generally be known in advance that the more dense sections 
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A MODERN SINGLE-PHASE, COMMON-NEUTRAL RURAL LINE 
(Left) Primary 2nd secondary at branch point in line. (Right) Pri- 
mary line on 35-toot ASA Class 7 poles, using No. 4 ACRS con- 

ductor with 500-foot spans 


have already been served, that the kilowatt demand per mile 
will be small even after an intense sales program, that the 
distances will usually be great, that the customers will be 
scattered rather than grouped, and that suitable power 
sources are likely to be outside of the area under considera- 
tion. With this advance knowledge, the assumption can 
fairly be made that a line constructed on minimum electrical 
we will be sufficient. However, the selection of 
the type of line actually to be built into a new area will not 
be made in this off-hand manner. Rather all of the facts 
that have any bearing on the construction and operation of 
the line, both initially and in the future, will be given due 
consideration. 

Among the first of such facts that the designing engi- 
neer must face are the probable kilowatt demands of the 
individual customers, the diversity in demands between 
customers, the number of customers per mile, and how 
they are distributed. As to the load on the line, it is usually 
safe to assume that the customers will not make a heavy 
initial investment in all available appliances, although as 
the advantages of electric service are realized many of the 
customers will be prospects for refrigerators, ranges, hot 
water heaters, pumps, incubators, brooders, soil heating, 
feed grinders, and the like. Some few customers will be 
prospects for dairy equipment, and now and then service 
will be required for cotton gins, grist mills, and other 
semi-industrial or commercial loads. 

At the present time, a limited amount of information 
is available as to the maximum kilowatt demand of a rural 
customer who makes generous use of electric service. Until 
sufficient information of this kind has been collected, it will 
be necessary to make certain assumptions in order to arrive 
at the estimated demand. In making these assumptions, it 
is helpful to know, of course, that the diversity in demand 
for an individual customer increases as the number of 
appliances in use increases, and that the diversity in a given 
mile of line increases as the number of customers increase. 
If you assume, then, that the average annual consumption 
of a rural customer is 1,000 kilowatt-hours and that his 
load factor is 15 per cent, you will find that his individual 
maximum demand will be around 770 watts. In like man- 


ner, if you assume that the average annual consumption is 
2,500 kilowatt-hours with a 20 per cent load factor, you 
will find that the individual maximum demand is approxi- 
mately 1.5 kilowatts. 

Now, in order that this individual demand can be 
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translated into demand per mile of line, you must make 
another assumption as to the diversity factor for the various 
customer demands in that mile. With five customers per 
mile and a diversity of three, the demand for all of the 
customers in that mile will be 2.5 kilowatts. It is quite 
probable, of course, that due to the customer’s equipment 
the maximum demand will be considerably in excess of 
this figure. 

After making the best possible study of the amount and 
type of load to be served, it is well to establish within 
reasonable limits the permissible voltage drop that will be 
allowed in the new line. In determining these limits, due 
consideration will be given to the voltage regulation in the 
facilities to which the new line will be connected. If this 
regulation already approaches the limit of tolerance, satis- 
factory voltage conditions on the new line may be impos- 
sible without special equipment. 

In regard to permissible voltage drop, practices vary 
from place to place, but a range from 112 to 124 volts at 
the customer’s meter will generally be satisfactory for light- 
ing and for the operation of appliances now on the market, 
including electric ranges. Good voltage regulation is im- 
portant to many devices, but it is especially so to heating 
devices. Recognition must be taken of that fact and also 
of the fact that since the advent of the electric refrigerator 
and other motor-driven appliances, numerous difficulties 
with certain makes of equipment have been encountered 
due to objectionable lamp flicker caused by excessive motor- 
starting currents. To remedy this condition, many efforts 
have been made to require manufacturers to so design their 
motors as to limit these excessive starting currents in both 
fractional and integral horsepower sizes, but as yet these 
efforts have not been entirely successful. Thus does the 
problem of securing and maintaining good voltage regula- 
tion become more difficult, and in decided contrast with 
the problem just a few years ago when the electric lamp 
and the simplest of appliances provided the principal load. 

After the best possible estimate has been made of the 
loads to be served, now and in the future, and some limit 
for voltage regulation has been established, it is in order 
to consider some other elements of the problem. One of 
the first to be considered is the voltage at which the line 
should operate. 

In general, rural lines will be built for operation at 
whatever voltage has already been established in the area. 
This is the natural, and usually the most economical, plan 
to follow. You will note, however, from the curves in 
Fig. 1 that there is a rather definite limit to the length of 
lines that may be operated at 2300 volts. This voltage then 
is usually not satisfactory for a rural system, but where it 
exists the installation of a step-up transformer to provide 
a higher voltage for the rural line will often be found 
satisfactory. For such voltages as 6900 and 11,500, no such 
limitations exist unless the length of line and the loading 
exceed that to be expected from the areas not now receiving 
service. The use of the curves referred to, or others pre- 
pared for different assumptions, will assist in selecting a 
satisfactory voltage for the primary line and will indicate 
whether it should be of single-phase or three-phase con- 
struction. 

Assuming that the voltage for the line has been selected, 
or otherwise determined, it is in order next to select the 
conductor for the primary. As pointed out previously, the 
maximum demand per mile of rural line is usually rather 
low, so that from the standpoint of load-carrying ability 
small conductors usually have ample carrying capacity. 
The selection of a conductor, therefore, will be such as to 
keep the voltage drop within the limits set. Since this 
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voltage drop is due to the load, the length of the line, the 
spacing of conductors, and the size of the conductor, the 
conductor size becomes the only variable since the other 
factors are fixed. The minimum size conductor which will 
generally be satisfactory from the standpoint of carrying 
capacity on rural lines is No. 6 copper, or its equivalent. 
In a few cases the increased cost for No. 4 copper, or its 
equivalent, will be found economical. 

The initial construction of rural lines will usually be 
made with the minimum size conductor that will be satis- 
factory for the span length selected. In certain areas, how- 
ever, it is to be expected that at some time in the future 
loads will increase, or that as the line is extended the dro 
in voltage will be greater than can be permitted. When this 
condition occurs, the capacity of the line can be increased in 
one or more of four different ways, and it is usually well 
to have some one of these plans in mind when the line is 
originally constructed. 

One of the simplest ways of increasing the capacity of 

a given line is through the installation of regulating equip- 
ment. At the present time, there are seven types of equip- 
ment which may be used on rural lines to secure improved 
voltage regulation. They are the induction regulator, load- 
ratio control equipment, the step voltage regulator, the 
branch-feeder step voltage regulator, the branch-feeder step 
voltage booster, a shunt capacitor, and the series capacitor. 
Each of these devices is particularly suitable for the cor- 
rection of certain specific conditions, and they should be 
applied only after careful consideration of all pertinent 
facts, and with due regard to the economic benefits they 
may provide and to the effect their installation will have on 
the goodwill of the customer. 
* The second way of increasing the capacity of a rural 
line is by adding a third conductor and changing the sys- 
tem from single-phase to three-phase. From the curves in 
Fig. 1, the possibilities of carrying greater loads for a 
greater distance by this change are apparent. 

The third way of slightly increasing the capacity of an 
existing line, is by changing the conductor size. This is 
usually not economical, as the benefits are small and the 
interruptions in service to the customers while the change 
is being made will be very annoying. 

The fourth method which may be used in some cases, 
but which also is expensive, is that of raising the voltage 
on the line by means of a step-up transformer. 

With the voltage of the line determined and the con- 
ductor selected, it next becomes necessary to look at the 
various elements making up the mechanical design of the 
line, such as the kind and height of poles, the length of 
span, and the route the line is to take. In this procedure 
the rules of regulating bodies having 
jurisdiction will generally be followed. 

A rural line should consist of straight 
sections with few angles and few long 
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curves, in order to eliminate as many poles and guys as 
possible. 

The line should be built along the highway, where prac- 
ticable, in order to reach the greatest number of customers 
with the minimum amount of service line construction, and 
to later supply highway lighting on the most important 
routes. This construction along the highway, or adjacent 
thereto, will minimize the cost of operation and mainte- 
nance and reduce the outage time in cases of failure due to 
the ease with which such failures may be found. If private 
right-of-way is used, it should be fully protected by ease- 
ments or approved agreements. 

In some cases, it will be necessary for a communication 
line and the rural line to occupy the same side of the high- 
way. In this case, the rural line may be built over the com- 
munication line, or joint use construction may result where 
terms and conditions can be agreed to. Usually, however, 
the long spans specified for a rural line are not suitable for 
telephone circuits. 

In the matter of span length, one of the striking char- 
acteristics of modern rural lines, especially in the South, is 
the use of pole spacings of as much as 500 to 600 feet, as 
compared with 150 to 200 feet of a few years ago. These 
long spans require conductors of sufficient strength to allow 
them to be strung at such a tension as will not require 
excessive sag and thereby high poles to maintain safe 
ground clearance. Because of these strength requirements, 
or because of the high poles that would be required, some 
conductors that may be ample in carrying capacity will be 
found unsuitable and uneconomical. 

The selection of the proper size pole for the line will 
not be difficult if the ASA (American Standards Associa- 
tion) classification is used. The height will be determined 
by the clearance required between the conductor and the 
ground at the lowest point of sag, and when loaded with 
ice and wind that may be expected in the area. Poles used 
in rural construction are usually not shielded from storms, 
and are not —— by as many cross lines and services as 
are the poles found in urban areas. In the poles, therefore, 
the strength requirements that may be imposed initially and 
in the future, and the expected life of the pole, should be 
considered. Where future growth, requiring more circuits 
or larger conductors, is a possibility, the use of better grade 
poles will be desirable. In every case, the treatment of poles 
with a preservative against decay will make for a longer life. 

Due to the small number of customers served per mile 
of line, the greater portion of it will consist only of the 
poles and the primary conductors. At times, however, the 
customers will be so grouped that a certain amount of 
secondary construction will be required. In general, this 

problem will be handled in much the 
same way as the primary construction, as 
regards the use of conductors ample for 
the secondary load and of such strength as 
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TWO TYPES OF TRANSFORMER INSTALLATIONS. (LEFT) FOR RELI- 


ABLE AND ADEQUATE SERVICE. (RIGHT) FOR UNRELIABLE AND 
INADEQUATE SERVICE 


will maintain clearance to ground when suspended from the 
poles set for the primary line. These secondary conductors 
may be carried on cross arms or racks below the primary 
conductors, or in the case of single-phase common neutral 
construction on spools mounted on the poles with bolts. 

Guys should be installed whenever the unbalanced 
loads on the poles are greater than that which can be safely 
carried, such as at corners, dead-ends, at angles in the lines, 
at railroad crossings, and other similar situations. As 
pointed out previously, however, the route of the line 
should be so selected that the number of guys required will 
be reduced to a minimum. 

Grounding is another element in rural line design that 
should be given careful attention. Water piping systems are 
not usually available, and in many places the soil resistance 
is so high as to present serious problems affecting the safe 
operation of the line and the satisfactory performance of 
lightning arresters. Without the benefit of water piping 
systems, driven grounds will be necessary at all lightning 
arrester installations and for the secondary neutrals. In the 
common neutral type system, the grounds for arresters and 
secondary may be common. Such grounding will usually 
be accomplished by the use of rods or pipes driven near 
the poles. For best results, a sufficient number should be 
used and driven to adequate depth to provide not over 
25 ohms total resistance. In many locations, treatment of 
the soil around the rods or pipes with salt may be necessary 
to secure sufficiently low resistance grounds for the best 
operating practice. 

Transformers suitable for rural circuits are available in 
three general types—the conventional, the surge-proof, and 
the rural—this latter being a recent development in small 
sizes for low voltage lines. The conventional transformer 
will usually require arresters and fuse cutouts for its pro- 
tection, especially in the South, where thunderstorms are 
common. The surge-proof transformer does not require 
these items, and they are optional with the rural type. The 
present so-called rural type, however, is of such design that 
in case of lightning or any excessive voltage an external 
gap on the cover will flash over and cause a line outage. 
Unless the line supplying such transformers is served 
through an automatic reclosing breaker or repeater fuses, 
these flashovers may cause many interruptions of long 
duration. 

This brief discussion of some of the major elements in 
tural line design is not intended to minimize the attention 


ENGINEERING 485 


that should be given to other elements that may, and often 
do, have an important bearing on the total cost. The type 
of hardware that should be used, the kind of meters that 
will be installed and the method of mounting, the type of 
house service construction that will be followed, an like 
problems, will be given careful thought. The use of low- 
gtade materials, poor workmanship, inadequate guying and 
depth of pole holes, laxity in securing privileges for pole 
and anchor locations and tree trimming rights, usually dc 
not make for a satisfactory line. 

Any discussion of rural line design would be incomplete 
without some reference being made to the estimated cost of 
construction and operation. As pointed out previously, 
much of the present confusion as to what rural lines should 
cost is due to the fact that many of the articles which have 
appeared on this subject have been based on minimum costs, 
and on the assumption that the construction would be done 
under the most favorable circumstances without encounter- 
ing many of the situations that arise in actual practice. In 
some of the articles, it is obvious from the type of con- © 
struction proposed that the operating cost of the line has 
been largely ignored. 

In order that the general relations between the cost per 
customer and the number of customers per mile may be 
better understood, the curves in Fig. 2 have been —. 
From these curves prepared from a single set of assump- 
tions, it will be seen that regardless of the primary line 
voltage these general relations remain approximately the 
same as the customer density changes. The curves also 
show how rapidly the cost per customer mounts as the num- 
ber of customers per mile decrease. In Fig. 3, a comparison 
is made to show the relative costs of various elements mak- 
ing up the total cost of a typical mile of line with 4 custo- 
mers, and with 8 customers, per mile. 

While these general relations will hold for many rural 
lines, situations do arise in actual practice which materially 
increase the cost of providing service to rural customers. 
Some of these situations are as follows: 


1 Necessity of building a substation solely to serve a rural 
line. (The cost of this substation is as much a part of the 
necessary construction as the rural line itself.) 

Use of private right-of-way for which payment must be 
made 

River crossings 

Railroad crossings 

Crooked or unimproved roads and of undetermined width, 
making the survey of the line expensive 
Bad tree conditions 

Necessity for the use of service poles 
Poles set in rock 

Bad weather during the construction period 
Distance of work from crew headquarters 
Piecemeal construction due to delays or poor load factor on 
the crews 

Unusual diversity between customers 

Unusual demands in kilovolt-amperes per customer 
Equipment to maintain proper voltage, either at the sub- 
station or in the line 

Line sectionalizing equipment to separate that section of 
line that may be in odie 

Inductive coordination with parallel communication circuits. 
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Aside from the factors making up the construction cost 
of a rural line, the annual expense of operation and main- 
tenance is another matter that may be easily overlooked, 
especially where an effort is made to build lines of mini- 
mum first cost. In this matter of operation and mainte- 
nance, you will remember that a rural line will usually be 
located remote from operating headquarters and that certain 
items of operating expense will be greater than for a similar 
investment in urban areas. Some of the items which may 
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be adversely affected in this respect are the expenses for 
operation, maintenance, renewals and retirements, and sales. 
Also with anything but first-class construction there are 
emg of damage claims for injuries that may result 
rom line or equipment failures not immediately brought 
to the attention of the operating personnel. It is necessary, 
therefore, that these and other factors affecting the annual 
cost be given due consideration. 

In concluding this discussion, it is thought appropriate 
to suggest briefly some probable requirements for the near 
future that may appear. As the advantages of electric ser- 
vice develop and as the economic status of the individual 
improves, customers on rural lines will become more and 
more dependent upon electric service, and as this depend- 
ence increases they will be less tolerant of interruptions than 
they now are. This would indicate that a high degree of 
reliability in rural line service will be demanded. As the 
loads increase and as various appliances are added, particu- 
larly motor-driven appliances, better voltage regulation will 
be demanded. How this demand will be met should be 
considered prior to the initial construction. It may be 
expected also that demands will appear for highway light- 
ing, particularly where lines have been built along improved 
thoroughfares. Demands are almost certain to _ in the 
future, as in the past, for service extensions further into 
areas heretofore considered a bad risk. 

From these suggestions as to rural-line construction and 
the ptoblems yet to be faced, it is not to be inferred that 
further reduction in costs of rural lines is impossible. On 
the contrary, as the opportunity affords several avenues are 
open for further economies. Some of these avenues, for 
which distribution engineers have been working for some 
time, are as follows: 


1 Further improvement in standards of design that will result 
in savings on the most widely used assemblies and on field 
labor due to simplification 


2 Better selection of poles as to strength, depth of setting, 
etc. 


3 Greater use of bare wire 


4 Better loading of transformers, resulting from a more 
accurate engineering knowledge of rural loads 


5 Elimination of unnecessary arresters and cutouts and the 
fixtures required for mounting them 


6 Use of low-cost voltage regulating equipment where depend- 
able field data indicates it to be desirable - 


7 Intelligent engineering of each construction job with a 
proper distinction between the requirements of urban and 
rural service 


8 Prompt abandonment of practices that are not justified by 

experience in being continued 

9 Continued cooperation with groups engaged in research and 

in standardization. 

Always with the goal of good quality at low cost before 
him, the distribution engineer will continue in his efforts 
to that end, and in cooperation with the agricultural engi- 
neers will strive to make the comforts and conveniences of 
electric service as widely distributed as good business judg- 
ment indicates is possible. 
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* * * 


RECOMMENDED GENERAL SPECIFICATIONS FOR SINGLE-PHASE, 
COMMON-NEUTRAL RuRAL LINES 


These specifications provide a serviceable and inexpensive 
assembly of standard tested line materials and merit nation-wide 
test applications. The electrical features are simple and adequate 
for light loads. While lines of this class and design have been in 
service for several years with good operating records, the design 
has not been tested by wide application. 

These specifications are intended to cover the general features 
of design and construction of common-neutral rural lines operating 
at 15,000 volts or less. While designed basically for single-phase 
primaries, this type of line may be converted to a three-phase, four- 


wire line by the addition of a cross arm and two primary con- 
ductors. 


Location. The line beginning at an adequate and regulated 
source of power shall extend along the margin of a road where 
possible and on the side which has the fewer obstructions. In 
some cases it may be more economical to use private right-of-way 
which can be secured as a donation from the customers benefited, 


and without cost other than the acquiring and recording of ease- 
ments. 


Tree Trimming. Where necessary to secure clearance for the 
conductors, trees shall be trimmed in an approved manner such as 
to provide a five-foot clearance to the primary conductor. Where 
possible, account should be taken of the rate of growth for the 
various types of trees encountered. 


Poles. Poles shall be of dense southern pine, pressure treated 
either with creosote or zinc meta-arsenate. The creosote treatment 
shall be 12-pound open cell, using a mixture of 80 per cent No. 1 
AREA oil, and 20 per cent refined coal tar. The zinc meta-arsenate 
treatment shall be by Curtin-Howe standard specifications, using 1% 
pound of salt per cubic foot of wood. Other native woods of 
competitive qualities may be substituted. 

The design is based on a pole height of 35 feet, where 
primaries are carried on the poles. Where secondaries alone are 
carried, 30-foot poles may be used. Poles to support services only 
will, in general, be 25 or 30 feet long. 

Poles shall be ASA Class 7 where they must carry primaries 
and secondaries, or where they carry primaries only with the 
expectation that secondaries will be added later. Where no 
secondaries are expected, ASA Class 9 poles may be used. Poles 
for secondary and services only shall be ASA Class 10. 


Conductors. Primary, secondary, and neutral conductors shall 
be bare and shall have electrical and mechanical characteristics not 
less than that provided by No. 4 ACSR. Where ACSR conductors 
are used they shall be protected at insulator supports by armor 
rods or ribbon to prevent damage to the conductor from vibration, 
abrasion, or burning. 

Conductors shall be strung to a maximum tension of 60 per 
cent of their breaking strength. The design loads should conform 
to the safety Code requirements for the locality being served. 

Insulators. Insulators shall be of the types and ratings used in 
ordinary distribution construction. 


Span Length. Where primaries alone are strung and no further 
secondaries are contemplated, span lengths on level ground shall 
be from 450 to 500 feet. Where secondaries are strung originally, 
or are contemplated at a later date, spans shall vary from a mini- 
mum of 350 feet to a maximum of 450 feet. 

Span lengths will necessarily vary considerably, depending on 
the contour of the ground. The above assumptions are based on 
level ground and ground clearances as required under the control- 
ling code and should not be less than 18 feet. 
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Guys and Anchors. Guying shall be as simple as the mechan- 
ical features of the line will permit. Storm guys shall not be used 
except where conditions are known to exist that warrant their use. 

Guy wires shall of the two following types: 14-inch 3-strand 
Seimens Martin, and 5/16-inch 7-strand AT&T 6000-pound mes- 
senger. ; 

_ for 14-inch guys shall be 3000-pound patent type and 
for 5/16-in guys shall be 6000-pound patent type. 

Transformers. No particular requirements are necessary for 
transformers, except that care shall be used to proportion them to 
the loads to be served and to see that proper protection against 
lightning and overload is provided. 

Meters and Services. Meters shall be universal detachable soc- 
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ket type mounted on the outside of the building and connected to 
the incoming service wires with concentric service cable. 

Services shall be of No. 8 copper equivalent as a minimum, 
strung at a safe height above ground to the nearest suitable point 
on the customer's house. 

Sectionalizing Equipment, Grounds, etc. Where the line is of 
considerable length, or has long branch circuits, consideration shall 
be given to the installation of switches or fuses to allow for prompt 
sectionalizing in case of trouble. 

Ground rods or pipes shall be driven at each transformer pole 
and at the next adjacent pole on each side, and shall be connected 
to the neutral conductor. These grounds are in addition to those 
installed by the wiring contractor on the customer’s premises. 


A Heat Insulated Greenhouse 


By Lawrence C. Porter’ 


HE TREMENDOUS growth of the florist business 

has been accompanied by extensive research pertain- 

ing to plant physiology, soil sterilization, nutrients, 
insect control, development of new varieties, etc. This has 
resulted in more and better plants and lowered cost of pro- 
duction. Little attention has been given to fundamental 
changes in greenhouses; most greenhouses involve the same 
general principles in use a hundred years ago. They are 
still built almost entirely of glass with little attention given 
to the tremendous loss of heat in winter and the excessive 
heat and light intensity in summer. Little attention has 
been given to the pitch of the roof even though there is 
considerable light loss due to surface reflection. 


Last year a radical departure from common practice was 


1]lluminating engineer, General Electric Company. Mem. ASAE. 


(TOP, LEFT) END VIEW OF INSULATED GREENHOUSE HEATED AND 

LIGHTED BY MAZDA LAMPS. (BOTTOM, LEFT) A NIGHT VIEW OF 

THE HEAT-INSULATED GREENHOUSE THROUGH THE STORM SASH. 

(TOP, RIGHT) THIS SHOWS THE PLANTS PHOTOGRAPHED IN THE 

HOUSE ON DECEMBER 29. (BOTTOM, RIGHT) THE SAME PLANTS ON 
FEBRUARY 9, OR 42 DAYS LATER 


tried out at the Boyce Thompson Institute of Plant Research 
at Yonkers, N. Y.? There in cooperation with the General 
Electric Company and the Westchester Lighting Company, a 
greenhouse was constructed having its sides, ends, floor, and 
half of the roof made of heat-insulating materials entirely 
opaque to light. The single row of sash on one side of the 
roof was made of large panes of glass 24 inches wide by 
32 inches long set in putty and pointed to form airtight 
joints. In order to admit the maximum amount of light 
during the winter months when daylight and sun intensities 
are lowest, the sash was set at an angle of 521/, degrees to 
the horizontal. This setting places the glass in a position 
normal to the suns rays at noon half way between the 
autumnal equinox and winter solstice and again between 
the winter solstice and the vernal equinox, i.e., on Novem- 
ber 5 and February 5. In order to utilize the natural light 
to maximum advantage, the entire inside of the house was 
painted white. 

The house was equipped with 300-watt Mazda lamps, 
and the heat from these lamps was the only heating aside 
from the radiant energy of the sun used in the house. The 
lamps were controlled by a thermostat set to maintain the 
temperature between 62 and 68 degrees per cent Fahrenheit. 
Under these conditions even in zero weather the lamps nev- 
er burned when the sun was shining. On dark gloomy days 
the lamps burned occasionally. During the night with zero 
temperatures outside, the lamps came on about every half 
hour, burning on an average approximately 10 minutes at 
atime. In general the total lighted period was about four 
hours in each twenty-four. This happens to be just about 
the right amount of supplemental lighting to be of greatest 
benefit to the plants. 

Various flowers were raised in this house in comparison 
with similar plants raised in a conventional all-glass type of 
greenhouse. The plants in the heat-insulated greenhouse 
grew larger and faster than the controls. Snapdragons, for 
example, bloomed 8 weeks earlier in the heat-insulated 
house than in the regular one. The dry weight of buck- 
wheat plants grown between December 10 and January 25 
was almost three times that of similar plants raised in a 
regular greenhouse. 

It is believed that these experiments may revolutionize 
greenhouse practice. When houses of this sort are fabri- 
cated in the factory, then initial cost should be considerably 
lower than that of the conventional all-glass type. Since 
there is no heating equipment to purchase and maintain, 
the operating costs should be lower. There are already two 


concerns prepared to furnish heat-insulated greenhouses 
commercially. 


2Contributions from Boyce Thompson Institute, vol. 7, no. 2, 
pp. 131-146, 1935. 
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Ionization of Farm Animals and Crops 
By J. W. Pincus’ 


air has received more attention in Russia than in any 

other country. This is due to the indefatigable efforts 
of a Russian scientist, Professor Doctor A. L. Tchijevsky. 
Some of his interesting conclusions on the use of ionized 
air upon domestic animals are given here. 

Experiments with Cattle. The experiment with dairy 
cattle was carried on on the Soviet farm “Molochnoye”’ 
located on the Northern Scientific Research Dairy Institute 
at Vologda. Eighteen milk cows were selected, and after 
23 days of preliminary observation, the cows were exposed 
for 47 days to ionized air. Then for 24 days the treatment 
was stopped to observe the influence of ionization, and the 
test was continued for 22 days again. The “dose’’ of ioniza- 
tion was started for 10 minutes per day, and gradually 
increased to three hours, and the kilowatts were increased 
gradually from 50 to 95. The dosing was divided into two 
equal periods, one in the morning and one in the evening. 
As we do not have the space to go into detail description 
of the results, we shall mention only the general conclusion 
of Prof. Tchijevsky and his associates who conducted this 
experiment: “Ionized air unquestionably produces satis- 
factory action on the organism of cows and on their milk 
production. This action is shown in (1) increase of live 
weight of animals; (2) increase of daily milk production; 
(3) favorable fluctuation in the butterfat and protein con- 
tent of milk; (4) influence on the sexual cycle (the period 
of heat in cows being contracted from 21 to 19.8 days) ; 
(5) the increase of absolute numbers of hemoglobines and 
quantities of eritrocytines in the blood, and (6) to increased 
catalysis. 

Experiments with Hogs. Experiments with hogs were 
conducted on the Soviet hog farm ‘“Veshky,” located near 
Moscow. 140 head of hogs were selected and divided into 
two equal groups of 70 each, selected equally as to age, 
size, etc. The results are summarized as follows: 


1 The smaller and weaker pigs showed a larger per- 
centage of increase in weight, etc., under ionization. 

2 The prophylactic influence of ionized air was par- 
ticularly marked. In septicemia, with which hogs were badly 
affected, 42 per cent died in the untreated group, and only 
12 per cent in the ionized group. 

3 Some prophylactic action was also shown in eczema 
of the hogs. 

4 Ionization also showed favorable results on the 
appetite of the hogs, their activity, and their heat. 

Experiments with Sheep. For experiments with sheep 
the large Soviet sheep farm “Bolshevik” located in Northern 
Caucaus was selected. Here 20 ewes and 40 rams were 
ionized and a similar group was left as a control group. 
The results are summarized as follows: 

1 In the ionized flock, there was not a single case of 
death during the 31 months experimentation, while in the 
control group there was 20 per cent of death. 

2 While the gain in weiht was not uniform, and due 
to many unsatisfactory conditions of the experiment, care- 
ful observations and conclusicns ate not possible, still Prof. 


T= UTILIZATION of ‘eiectricity for ionizing the 


1International consulting agriculturist. 


2Transactions of the Central Laboratory for Scientific Research 
on Ionification, Voronej Publishing House, The Commune, 1933. 


Tchijevsky claims that the ionized sheep showed a slight 
gain. 

3 The influence on the quantity of wool was quite 
marked. “The ionized ewes gave 18.6 per cent more wool 
than the control ewes. The larger the animal, the greater 
the percentage of increase. 

4 Some improvement in the size and quality of wool 
was also observable. 

In view of the rather doubtful results of the first experi- 
ment, the experiment is being continued with 1,000 sheep. 

Experiments with Poultry. Among the first large-scale 
experiments of ionization was done on poultry, first at 
the Soviet poultry farm “Arjanka,” later at the Zagorsk 
Poultry Institute, and now continued on a very large com- 
prehensive scale at Voronej, at the special experimental 
ionification laboratory, established for Dr. Tchijevsky on 
the grounds of the agricultural school and institute of 
Voronej. Here experiments were conducted with mature 


‘birds, day-old chicks, pullets, and incubated eggs. It would 


take entirely too much space to discuss fully these experi- 
ments, as their results comprise nearly 250 pages in Tchi- 
jevsky’s report?. The following condensed abstracts from 
this report gives the most important conclusions: 

In the experiment with 671 chicks hatched in February, 
subjected to ionized air for 11/4 hours daily, the ionized 
chicks had less losses (21/ times) during first two months 
(February 18 to April 18), less sickness in ionized (lack of 
vitamines), or, as the Russians call it, ‘‘avitaminoz.”” On 
June 5, the ionization was stopped and all the chicks were 
put in runs on June 21 and careful observation was made 
of them. On July 18 the weight of the birds showed that 
the ionized chicks showed on an average 30.4 per cent more 
weight. After six months, the losses on ionized birds were 
30 per cent, on untreated (control) birds, 70 per cent. 
Among other observation, Prof. Tchijevsky mentions 

1 Feathering and thickness of feathers more marked 
in ionized chicks 
Mote intensive accumulation of fat 
Quicker maturity of ionized birds 
Earlier start of egg laying in ionized birds 
Considerable increase in the egg-laying capacity of 
ionized birds. 

The second poultry experiment was continued from 
June 12 to September 9, and the purpose of this experiment 
was to determine the influence of different doses of ioniza- 
tion — day-old to 31/,-month-old pullets. The conclu- 
sion of this experiment is that the total live weight of the 
birds under ionization was from 20 to 60 per cent greater, 
depending on the various doses. 

The third poultry experiment was started July 1 and 
continued until the following April 10, and was to deter- 
mine the influence of ionization on egg laying in commer- 
cial flocks. One Broup was ionized for one-half hour daily, 
another four hours daily, and of course one group was 4 
control (untreated) group. 

While there were several negative influences, such as 
moulting, too cold in the one of the chicken houses, etc., 
still the hens in the ionized groups showed -consistently 
larger egg yields than the control group. The short period 
of ionization showed better results than the long period. 

The fourth experiment with poultry was to find out the 
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influence of ionization on tuberculosis of fowls. 800 head 
of poultry were selected in ‘‘Arjanka’” and observations were 
conducted for over a year. While the results are not con- 
clusive, he comes to the following conclusion: ‘Evidently 
the ionized air of the experimental poultry house acts on 
the organism of the birds and assists them in combating 
tuberculosis, and thus hinders the development of the stimu- 
lant of this disease.” 

The fifth experiment with poultry was to ascertain the 
hatchability of eggs from ionized birds. Eggs from birds 
ionized for one-half hour, as well as those ionized for four 
hours showed, both on the 7th and 14th day test, that the 
embryo in ionized eggs was much stronger. The first group 
showed 23.8 per cent increase over the control group, and 
the second group 7.6 per cent more. The chicks from 
ionized birds showed more strength and vitality than the 
untreated birds. 

In the sixth experiment with poultry, 240 chicks were 
taken from treated birds (both one-half-hour and four-hour 
doses) atid untreated. This was to determine the doses of 
ionization and the influence on their progeny, the chicks. 
The most efficient dose was one and one-half hours from 
birds which had one-half hour dose. This group showed an 
increase of 70 per cent in total live weight. The four-hour 
dose had a depressing influence on the chicks. 

Experiments with Incubated Eggs. In order to find the 
influence of ionized air on the m. of incubated eggs, 
Prof. Tchijevsky conducted experiments at the Zagorsk 
Poultry Institute. 119 eggs of local breed and 19 eggs of 
Rhode Island Reds were placed in three incubators with a 
capacity of 150 eggs. 
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Incubator No. 1 started with a dose of three minutes, 
which was gradually increased every two days by one min- 
ute. The dose in the second incubator was started with six 
minutes and increased every two days by two minutes. The 
ionization was done twice a day at 7:00 a.m. and 7:00 p.m. 
Eggs were turned after the second day of incubation up to 
and including the 18th day twice a day. The testing of eggs 
(candling) was done on the 7th, 14th, and 18th days. The 
results are not conclusive, but the ionized eggs showed less 
mortality. Systematic observations of the chicks showed the 
chicks from ionized eggs had greater vitality and made 
greater gain in weight, and so it can be stated most posi- 
tively that ionized air has influence on the development and 
vitality of the embryo. 

Experiments with Plants. In the Sovkhoz ‘“Marfino” 
located in the suburbs of Moscow, experiments were con- 
ducted with vegetables in greenhouses. The best results 
were obtained with cucumbers. With the 10-minute doses, 
the cucumbers gave twice as much cucumbers during the 
three harvests (pickings) as the “control.” 

Another very interesting experiment was with ionizing 
seeds (dry) for 5, 714, 15, and 20 minutes, and here are 
Prof. Tchijevsky’s conclusions: 

1 Ionized seeds show greater energy of germination; 
at times the final germination was twice as high as the 
“control.” 

2 Ionized seeds germinate more uniformly and usually 
quicker, sometimes three to five days quicker. 

Prof. Tchijevsky is developing better, quicker and more 
economical methods of ionizing seeds, and also the optimum 
doses of ionization for different seeds. 


What Is the Agricultural Engineer’s Job? 


(Continued from page 468) 


do so, the more rapid our progress should be. But this tech- 
nical information and studies leading thereto should be con- 
sidered as only the “tools” for the doing of the main job. 

To clarify the distinctions which I think should be made 
between technical study and engineering, I find it easy to 
think of in this way: To construct a great building requires 
the cooperation of many technical experts—men versed in 
concrete technology, timber technology, metallurgy; in the 
services and utilities, such as electricity, water supply and 
sewage disposal, heating and ventilating; and, in some cases, 
such sciences as biology and meteorology. But the techni- 
cians and scientists, as such, no matter how expert, are not 
the engineers. The engineers are those planners and co- 
ordinators who assemble the various technologies and sci- 
ences into a working unit to solve a specific problem—in 
this case the construction of a building. Is it not true that 
agricultural engineering has hardly come beyond the tech- 
nological stage? 

How, then, can the profession advance into the next 
stage? The first step lies in the planning of programs for 
meetings—programs are what we talk about, and what we 
talk about we do. Consistent with the ideas expressed in 
the paragraphs above, I wish to make one or two sugges- 
tions concerning programs and subjects for discussion in the 
future meetings of the Society. It seems to me that, as the 
organization gets larger, as the work expands, and as the 
interests represented by different individuals become more 
varied, the work of program building will become both 
more difficult and more responsible for the direction which 
the profession may take. President Livingston has stated 
that it is his purpose to make the technical committees 
function more actively. This seems highly desirable. Might 
not some such plan as the following be adopted? 


All papers on technical subjects and reports on experi- 
mental work should be submitted to the proper technical 
committee where they would be made the subject of inten- 
sive study. From the committee would come an evaluation 
of the importance and significance of the different contri- 
butions, so that those that are of most importance would 
find their way into division round tables. For the general 
meetings, at which members of all divisions are to be 
present, the program should consist of relatively few papers 
and much discussion dealing with agricultural engineering 
as an activity such as outlined above, that is, planning and 
coordinating—managing agriculture. 

A plan was adopted at the October meeting of the 
North Atlantic Section to have the papers mimeographed 
and sent out to members as soon as possible after the close 
of the meeting. This is, obviously, a valuable step. Would 
it not be even more desirable to ask that the papers be 
mimeographed or otherwise published before the meeting 
so that at least a few persons could come prepared to con- 
tribute some really critical discussion? This might impose 
a little extra effort on the persons who are going to present 
papers, but it seems that the price would be amply repaid 
by the improvement in the quality of the discussion. I 
believe this early preparation and publication of papers 
preceding the meeting would be especially valuable in the 
case of those papers to be presented at the general sessions. 
Few persons can absorb the import of a worth-while paper 
and think out their own reactions to it rapidly enough to 
say what they would like to say or should say in the short 
time available. Would not such a plan help to make the 
meetings a time of discussion and interchange of thought 
rather than a time of listening? 
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The Winter Meetings of the ASAE Technical Divisions 


ITH a registration in excess of 320 
\X/ the recorded attendance for winter 
technical division meetings of the 
American Society of Agricultural Engineers 
reached a new high mark at the sessions 
held December 2 to 5 inclusive at the 
Stevens Hotel in Chicago. The number of 
visitors who failed to register necessarily 
is a matter of broad estimate, but they 
surely must have brought the total close to 
400. While gratifying, this enlarged at- 
tendance was no-surprise, being in line with 
advance estimates. 

Much of the new attendance must be 
credited to the meetings of the Rural Elec- 
tric Division and the Soil and Water Con- 
servation Division. Yet it would be wrong 
to assume that attendance at these meetings 
was measured by surplusage of attendance 
over previous meetings. The essential unity 
of agricultural engineering as a profession 
and as to subject matter was emphasized by 
the large number of men, especially among 
the college engineers, who repeated from 
division to division as the overlapping sche- 
dules permitted. 

Hardly a complaint, but a frequent com- 
ment, was the remark that there were too 
many good things going on at once. It 
seemed to be recognized that the arrange- 
ments were an attempt, at least, at an opti- 
mum compromise between conflicting ses- 
sions and a prolonged meeting. Besides 
the offsetting of schedules, the arrange- 
ment of three joint sessions mitigated the 
conflicts and recognized the integral char- 
acter of agricultural engineering. 

Nevertheless, concurrency of programs 
makes impossible any pretense of complete 
review of subject matter by a single re- 
porter. What is here written must be taken 
as random comment pending publication of 
papers, and glimpsed impressions of dis- 
cussions, formal and informal, which always 
is a major reason for personal presence at 
meetings of this character. 

The trend toward better balance, both 
among divisions and as to interest in sub- 
jects within the divisions, noted a year ago 
was again continued. Added to th:s was an 
air of stability and confidence that augurs 
well for our profession and for things in 
general. While activities by public agencies 
contributed substantially to the sulject mat- 
ter, the feeling of uncertainty as to possible 
reaction of governmental projects on indus- 
trial interests and prospects seemed to have 
largely subsided. In its place appears a 
greater appreciation and no doubt a better 
definition of public research, experiment, 
and extention as the ally of commerce. 

An example of this march tcward sta- 
bility was the interest in “Safe Storage of 
Grain Under Seal on the Farm,” a round 
table led by Wallace Ashby of the USDA 
Bureau of Agricultural Engineering. Its 
discussion brought out the view of some 
economists that grain can be stored and 
managed more efficiently in terminal or 
other elevators under professional supervi- 
sion, and the opposing observation by others 
that in times when large quantities of damp 
grain are being harvested the refusal of 
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buyers to take it except at ruinous differ- 
entials creates an eminently economic place 
for storage and conditioning facilities on 
the farm. Since stabilization may involve 
storage for a few years rather than merely 
months some speakers, notably Dean Wals- 
ter of North Daklota, stressed storage in 
terms of biological processes in living tis- 
sue and the environmental factors which 
control them. 

As the discussion developed, Vice-Chair- 
man A. M. Goodman of New York sug- 
gested that, for drying or conditioning 
grain during or preparatory to storage, the 
previous practice of using heated air be 
discarded and refrigerated air be used in- 
stead. Some observations by F. C. Fenton 
of Kansas supported this theory, especially 
in cases where the temperature of night air 
dropped below the dew-point. Aside from 
the obvious physical relation of tempera- 
ture to relative, and its limitation of abso- 
lute, humidity, the more important influ- 
ence seemed to be that of temperature on 
the liberation of metabolic water. This 
discussion had to do mainly with wheat 
and hot weather harvest. Corn and cold 
weather harvest, especially when speeded 
up with mechanical pickers, were discussed 
as a sharply differing problem. 

Meanwhile the Power and Machinery 
men were hearing about “Measuring the 
Forces on Soil Tillage Tools,” in a paper 
by A. W. Clyde of Pennsylvania, formal 
discussion by D. C. Heitshu of the J. I. 
Case Company, and comment by Theo. 
Brown and others of the industry. The 
consensus emanating from that session was 
that the fundamental data derived from 
this and perhaps other similar studies would 
prove valuable in the design of more eff- 
cient implements. , 

A surprising degree of interest attached 
to the paper on ‘Patent Essentials,” by G. 
D. Jones, patent counsel for the Cleveland 
Tractor Company. With the ensuing discus- 
sion some progress was made toward thresh- 
ing over the tangled and delicate problems 
that arise from patents taken out by univer- 
sities, experiment stations, and other public 
research agencies. Practical defects of the 
public service patent, and of some alterna- 
tives thereto, were cited, and if no solution 
was reached, at least the problem was de- 
fined. 

Rubber tires, which for several years have 
dominated an entire session and attracted 
peak attendance, were represented by - the 
paper, “Traction Tests with Pneumatic 
Tires,” by C. W. Smith of Nebraska. Now, 
however, these tires seem to have taken 
their place as something accomplished rather 
than a striking innovation, and in conse- 
quence have yielded their lion’s share of 
attention, dividing time with combines—in 
their heyday also revolutionary in attention 
value—and with soil wear tests reported by 
June Roberts of Kansas, also with pest and 
“7 disease control developments as cited 

y R. M. Merrill, USDA Bureau of Agri- 
cultural Engineering and chairman of the 


ee technical committee on pest con- 
trol. 


Following the Monday afternoon session, 
devoted to recent developments and applica- 
tions to farm building practice of concrete 
construction by W. G. Kaiser of the Port- 
land Cement Association and of lumber by 
F. P. Cartwright of the National Lumber 
Manufacturers Association, also a progress 
report on paint tests for galvanized sur- 
faces by G. C. Bartells of the American 
Zinc Institute, the structures engineers went 
into a last-minute conference with a num- 
ber of poultry science men (who happened 
to be in the city at the same time) looking 
toward the betterment of poultry house 
plans, and particularly better adaptation of 
recommended designs to governing condi- 
tions. Consideration was given to climatic 
zoning in preference to state lines, to better 
definition of adaptation in the descriptive 
matter accompanying plans in the catalog, 
and to the wisdom of modifying the Mid- 
west list by additions and deletions where 
conditions seemed to justify. Steps were 
taken looking toward more effective work- 
ing cooperation with poultry organizations. 

The structures session that evening was 
scheduled as a round table on “Cooperative 
Building Plan Services,” but this reporter 
diverted his attention to the Materials Com- 
mittee meeting which resumed its perennial 
wrestling with metals for plowshares and 
other tillage members, a perplexing confu- 
sion of Brinell numbers, price per pound, 
soil properties, and rural blacksmith prac- 
tice. While no nutshell summary of this 
can be made, it may be said that it be- 
comes increasingly clear that more rational 
and economic practice will be contingent on 
education of several factors, notably the 
farmer himself. Plans were proposed to as- 
sist in such studies as those of Nichols, 
Clyde, and Roberts. 

A belated call on the Row Crop Com- 
mittee found them in deep contemplation 
of the inevitable problems and probable 
changes in row-crop practice that will ap- 
pear on lands where terracing, contour 
farming, and other conservation measures 
are being applied. This promises to be- 
come a major item in the agenda of the 
Power and Machinery engineers. 

Tuesday morning’s joint session of the 
Structures and Rural Electric Divisions took 
up “Water Supplies on Farms for Fire De- 
partment Use’ by Harry E. Roethe of the 
chemical engineering Division, Bureau of 
Chemistry and Soil, USDA; “Farm Struc- 
tures Planned for Electric Wiring and 
Equipment Installations” by H. B. White 
of Minnesota; and ‘New Developments in 
Farm Wiring’ by John D. Noyes of the 
Detroit Edison Company, with prepared 
discussion by V. M. Murray of Wisconsin. 
Most of the material at this session was in 
form for publication, in contrast to the 
rival attraction by the machinery men, where 
the ASAE delegates to the International 
Congress of Agricultural Engineering, 


which met early this fall in Spain, held 
forth. 

Of the countries visited by J. B. David- 
son and G. W. McCuen (Iowa and Ohio) 
those seeming to be most active in agrti- 
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cultural engineering progress were Germany 
and England. In the latter country a marked 
shortage of horses is compelling the use of 
mechanical power to a greater degree, or 
its adoption more rapidly, than might 
otherwise occur. A feature of English 
farming, not paralleled in this country, is 
the considerable use of gyrotillers, dolly- 
type machines, powered by 170-horsepower 
Diesel tractors—costly machines both as to 
investment and acre-cost due to the tremen- 
dous amount of power applied to the soil. 

In Germany the outstanding type of 
tractor is a single-cylinder semi-Diesel of 
less power than even our smaller row-crop 
tractors, and with torque characteristics that 
require a spring equalizing device in the 
power take-off. Its use is dictated by the 
high cost of gasoline, burning a gas oil 
at one-third the gallon cost. A_ striking 
feature of the German industry is public 
laboratory service for all manufacturers, but 
especially the smailer ones. They give a 
great deal of attention to materials, and 
also to the testing of completed products, 
apparently under government pressure. 

The rubber tire in agriculture seems to 
have gained even more acceptance than in 
this country. In England it has been ap- 
plied widely to carts and wagons, etc., 
while in Germany it is said that 24 per cent 
of tractor production is fitted with rubber. 
Other interesting developments were pro- 
ducer-gas-driven trucks in France, burning 
wood and charcoal to escape the high cost 
of liquid fuels, and a new type of com- 
bine which handles the grain in a vertical 
position and binds the threshed straw into 
bundles. 

Besides these and other technical matters, 
this session was a joint travelogue abound- 
ing in human and historical interest, inter- 
spersed with whimsies and illustrated by 
Prof. McCuen’s movies in a fashion that 
would do credit to Burton Holmes. 

In Tuesday afternoon’s session, President 
W. C. MacFarlane of the Farm Equipment 
Institute told how that industry reacted to 
the depression by retrenchment elsewhere 
but with accelerated activity in engineering 
development to create new, more efficient, 
more economical designs to meet the stern 
conditions with which farming was faced. 
As objectives for further development he 
advocated the elimination of unnecessary 
“improvements” in the interest of price 
reduction, the careful adjustment of dura- 
bility features to the probable useful life 
of the whole machine or implement, and 
increased emphasis on comfort and safety. 
He also urged more standardization, notably 
in wheels. 

Dr. G. Bohstedt, in charge of animal 
nutrition research at the University of Wis- 
consin, discussed feed processing from that 
standpoint. He summarized existing data 
to the effect that it seldom pays to grind 
roughages except in cases of feed shortage 
where it may induce animals to eat poor 
substitute crops. Dairy cows should have 
all grains ground; as also should steers 
when hogs are not used for gleaning. Pigs 
should have small grains ground, and corn 
also when hard and flinty due to summer 
dryness, or otherwise. It seldom pays to 
gtind for horses, and then cracking is bet- 
ter. Lambs, being the best natural grinders 
of all farm animals, almost never justify 
gtinding. Aged animals, or others with 
bad mouths, may warrant grinding. He be- 
lieves a modulus of three to be about right 
in most cases. 

_ The paper on “Studies of Buhr Mill De- 
sign and Performance” by H. D. Bruhn, 
research agricultural engineer at the Uni- 


versity of Wisconsin, revealed some strik- 
ing advances in performance and durability 
which will appear on publication. In the 
ensuing discussion E. A. Silver reviewed 
briefly the studies at Ohio in which several 
departments are cooperating in the spectacu- 
lar tests with ‘‘port-holed” steers. G. W. 
Kable of the TVA described tests and de- 
velopments of very small grinders for use 
with small motors, say in the fractional 
horsepower range, with special reference to 
means of uniform and dependable auto- 
matic feeding. M. E. Hamilton of the J. I. 
Case Company gave a prepared discussion 
which it is hoped to publish verbatim, 
and T. E. Hienton of Purdue discussed the 
economics of grinding as affected by invest- 
ment and hours of use, and by the effect 
of fineness on the cost of grinding and on 
feeding value. 

Richard Boonstra, speaking from his 
viewpoint and experience as rural electric 
engineer in Northern Illinois, challenged 
the economic and psychological feasibility 
of very small electric-powered grinders, at 
least in areas where farmers have tractors 
and are accustomed to work at a tractor- 
power pace. He urged either the installa- 
tion of larger motors or frank relinquish- 
ment of the job to internal-combustion 
power. 

The structures engineers, meanwhile, de- 
voted their attention to a paper “Beauty 
and Economy in Farm Homes” by Henry 
K. Holsman, Chicago architect, with pre- 
pared discussions by Mrs. Mary R. Rey- 
nolds, associate editor of “Farm Journal”; 
W. A. Foster, associate professor of rural 
architecture, University of Illinois; F. C. 
Lewis, associate professor in charge of farm 
structures at Purdue University; and Wal- 
lace Ashby, chief, division of structures, 
Bureau of Agricultural Engineering, USDA. 
During the informal discussion which fol- 
lowed, S. P. Lyle mentioned the govern- 
ment’s policy of encouraging farmers to 
invest their improved incomes in improve- 
ments for better living, not only for a 
much-needed raising of rural standards, but 
also to reflect funds into channels useful 
in restoring balanced activity to the national 
economy. He pointed out that while 1934 
was the best farm building year in a decade 
(with probability that this improvement 
would carry through next year) yet 1934 
was a low year in terms of farm dwellings. 

Following the Tuesday evening papers by 
Messrs. Huntington, Gallagher, and Parvis 
(for reasons of space we must now refer 
to the program in last month’s issue for 
details of authors and papers to be pub- 
lished), Geo. W. Kable of the TVA called 
for data on the effect of rate reductions, as 
mentioned by the speakers, on revenue. 
Mr. Huntington cited experience that (1) 
rate reductions show revenue gains only 
when accompanied by adequate sales effort, 
and (2) sales effort shows a gain on any 
tate, indicating that sales effort and not 
rate is the dominating factor in sales and 
revenue. 

Among the “nutshell reports” on late de- 
velopments in rural electrification Wednes- 
day morning, L. A. Porter, General Elec- 
tric illumination engineer, called into col- 
laboration Dr. C. C. Pink, a veterinarian 
who joined in describing methods and re- 
sults of suitable ultraviolet radiation in the 
dairy barn. A gain in milk flow of 10 to 
15 per cent was commonly noted, accom- 
panied by a thriftier, healthier condition of 
the cows, a somewhat higher vitamin D con- 
tent of the milk, and a lower bacterial con- 
tent. These effects do not appear at once, 
but after about four to six weeks. The 
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lower bacterial count, implying a better 
sanitation of the premises, calls for coopera- 
tion by the farmer. In such a case cited by 
Dr. Pink the count went down from a 
range of eight to ten thousand in the 
course of four weeks to about 1500. Anoth- 
er effect noted by Dr. Pink was a greater 
ability to make effective use of low-grade 
feeds like straw. Under radiation the cows 
lost their long, rough hair, became more 
sleek, alert, alive, much as if some of the 
= concentrates like oil meal had been 
ed. 

Another nutshell report which provoked 
active discussion was that on “Electric 
Fence” by F. C. Kingsley of Illinois Nor- 
thern Utilities Co. It appears that many 
farmers are using it with success and en- 
thusiasm; others have had stock killed by 
homemade hook-ups or by ignorant altera- 
tion of manufactured devices. Such fence 
seems to be fully successful with cattle and 
horses, also mature hogs, but sheep and 
small pigs sometimes get past it. Several 
utilities men expressed the feeling that they 
should not recommend anything which in- 


/volved the possibility, by design or acci- 


dent, of connecting 115 volts to the fence, 
that is, line connection. Mr. Hienton men- 
tioned some tests at Purdue showing the 
effect on hogs of measured currents. 


Meanwhile the machinery men were 
meeting jointly with the Soil and Water 
Conservation Division in a program prac- 
tically as announced and most of which 
will be published in due course. A pos- 
sible exception was the discussion by C. A. 
Logan, Soil Conservation Service, USDA, 
of “Sodding Equipment and Contour Fur- 
rowing.” He discussed and showed slides 
of an experimental implement which cuts a 
furrow slice, lifts it out of the furrow, and 
transplants it alongside on a strip pre- 
pared by a shaving or scraper blade. Its 
effectiveness in controlling runoff in rolling 
pastures was illustrated and described. 


The concluding sessions of the electri- 
fication men and the concurrent program of 
the conservation engineers on Wednesday 
afternoon may be passed over here in the 
expectation that they will be adequately 
covered by publication of papers. Indeed, 
much the same may be said of the two 
conservation sessions on Thursday with 
which the meetings concluded. Due to the 
absence of Mr. Bentley his paper or report 
was presented by Prof. Lehman of Illinois. 
(The morning session papers were progress 
reports by subcommittees of the ASAE Com- 
mittee on Soil Erosion Control.) One of 
his major points was that the cost of ter- 
race outlets will be excessive if they must 
be built to withstand any and all condi- 
tions indefinitely without intelligent watch- 
fulness and maintenance by the farmer. 


In the ensuing discussion C. D. Kinsman 
(USDA) and others mentioned experiments 
in the use of such things as road oil and 
sand, penetration asphalt, and gravel im- 
bedded in asphalt—all in the search for 
low-cost materials which have sufficient 
flexibility to withstand frost heaving and 
thereby avoid the cost of building such 
massive rigid structures as would otherwise 
be necessary in outlets. J. W. Carpenter, 
Jr., in the course of his report on gully 
erosion control emphasized that his experi- 
ence had shown that, in at least some im- 
portant regions, overfall gullies could be 
arrested more economically by diversion of 
the water above the gully head than by 
structures in the gully. 

Although it, like the others, is available 
for publication, popular interest impels 
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mention of the paper by L. C. Tschudy 
(USDA) on the development of small lakes 
for soil and water conservation with which 
the session and the entire meeting con- 
cluded. Besides affording reservoirs of 
drinking water for livestock in times of 
drought, such lakes have a favorable influ- 
ence on the general water table, and also 
on ground water resources not only for 
farms but for towns as well. There is also 
a recreational value which is being borne 
in mind, and a contribution to the ,conser- 
vation of wild life. 


Although a newcomer to the winter 
meetings, and embracing large additions of 
new personnel and subject matter, the Soil 
and Water Conservation Division: took their 
stride like veterans, setting a pace which 
the older (in this connection) divisions may 
envy and emulate. It is precisely this com- 
pleteness of manuscripts and programs 
which permits them to be slighted in this 
necessarily cursory and largely preliminary 
report. In terms of attendance, too, they 
have already established a worthy place in 
the winter meetings. 


Pacitic Coast Section Meeting 


ican Society of Agricultural Engineers 

will hold its fourteenth yearly meeting 
at Davis, California, January 10 and 11. 
The meeting opens at noon on January 10 
with a business meeting and election of 
officers. This will be followed by a tech- 
nical session which will include papers on 
adobe farm buildings by J. D. Long, on 
small farm structures by Max E. Cook, on 
mechanical requirements for walnut dehy- 
dration by B. D. Moses, on mechanical beet 
toppers by S. W. McBirney, on rapid hay 
making machinery by George Glendenning, 
and on rural electric service of power com- 
panies by Emil J. Smith. 

‘The annual Section dinner will be held 
at the California Inn on the evening of the 
first day with R. E. Storie, section chairman, 
presiding, and J. P. Fairbank acting as 


Tiss Pacific Coast Section of the Amer- 


toastmaster. The guest of honor for the 
occasion will be Mr. L. F. Livingston, 
President of the Society, who will address 
the group on the subject “Modern Methods 
for the Modern Farm.” This will be fol- 
lowed by an address by H. B. Walker on 
his impressions of the Tennessee Valley 
project. 

The program for the forenoon of the 
second day will include a paper on archi- 
tecture on resettlement projects by Jos. 
Weston, farm conservation in the Paloose 
Country by W. A. Rockie, and on engi- 
neering structures used in soil conservation 
by J. D. Bamesberger. 

Immediately preceding this meeting there 
will be held in Davis a two-day conference 
on underground water and pumping for 
irrigation. All interested ASAE members 
are invited to attend this conference. 


President Has Full Schedule 


of Agricultural Engineers, Mr. L. F. 

Livingston, will travel far and do a 
good deal of speaking in behalf of agricul- 
tural engineering in the next few months. 
On January 7 he is to meet and speak to 
agricultural engineers from the State Col- 
lege of Washington and University of Ida- 
ho, and on January 8 he will address the 
agricultural engineers at Oregon State Col- 
lege. On January 10 and 11 he will attend 
the yearly meeting of the Pacific Coast 
Section of the Society, to be held at Davis, 


Ts President of the American Society 


California, where he is scheduled for anoth- 
er address. On February 4 he will be in at- 
tendance at the Wisconsin Farmers’ Week 
at the University of Wisconsin at Madison, 
where he is scheduled for an address. 
February 5, 6, and 7 he will attend the 
meeting of the Southern Section of the 
Society at Jackson, Mississippi, held in 
connection with the annual convention of 
the Southern Agricultural Workers Associa- 
tion. Also on March 6 he is scheduled for 
an address before the student body at Wes- 
tern State College at Kalamazoo, Michigan. 


Washington News Letter 


HE FOLLOWING news items of par- 
’T ticuar engineering interest is supplied 

by American Engineering Council from 
its headquarters in Washington: 

The annual assembly of American Engi- 
neering Council will be held in Washington 
on January 9, 10, and 11. Preliminary to 
this meeting, a conference of Council’s 
public affairs committee was held in Wash- 
ington, November 1. This committee, made 
up of the chairmen of major subcommittees 
of the public affairs committee, together 
with representatives of national and local 
societies, discussed several major public 
policies in which engineers have an oppor- 
tunity for expression of opinion. 

The following subjects were included: 
Administration of public works; develop- 
ment of aeronautics; competition of govern- 
ment with engineers in private practice; 
development of water resources; the trend 
in patent legislation,. and the demand for 
rural electrification. Extensive discussion 
was given to various phases of these topics 
and approval was given to the development 


of complete reports on these subjects at the 
January meeting. 

In line with Council’s many actions on 
the basic federal survey and mapping pro- 
gram for the United States, it was voted 
that Council continue to work for a co- 
ordination of basic mapping activities and 
that such a mapping program should not 
be considered an emergency or relief mea- 
sure, but a fundamental matter underlying 
any program of national planning. 

Further discussion developed around the 
relation of engineers to national planning. 
It was generally agreed that many of Coun- 
cil’s activities were themselves examples of 
the basic need, in the public interest, for a 
broader concept of national planning; that 
engineers, by their training and experience, 
can make contributions to social and eco- 
nomic, as well as to technical features of 
planning in its national as well as its state 
and local phases. The public affairs com- 
mittee, as a committee of the whole, con- 
sidered recommendations as to how this 
movement may best be forwarded for 
presentation at the annual meeting. 
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The public affairs committee recorded 
itself as in complete sympathy with the 
efforts of the national Civil Service Reform 
League to establish a wider public under- 
standing of the essential value of the merit 
system. It was recommended that the staff 
of Council cooperate with local and national 
engineering bodies to support the develop- 
ment and protection of the merit system as 
the only sound basis for improvement in 
the technical services of the government. 

It was proposed to take steps to co- 
ordinate further the work of the national 
public affairs committee with the state and 
local public affairs committees in order that 
Council, in all matters, be truly represen- 
tative as a complete cross section of the 
profession. 

At the meeting of the executive com- 
mittee of American Engineering Council, 
held November 2 in Washington, the 
nominating committee consisting of A. W. 
Berresford, chairman, H. P. Eddy, and 
Robert W. Yarnall, unanimously reported 
the selection of Dean Andrey A. Potter as 
nominee for the presidency of American 
Engineering Council for 1936-37. Dr. 
Potter is dean of the schools of engineer- 
ing, Purdue University. 


Council’s membership continues to ex- 
pand. When the new membership plan of 
nominal dues to state and local societies 
was adopted last January, sixteen such soci- 
eties were members. Now the number is 
more than double, and active steps toward 
joining are being taken by several others. 

President J. F. Coleman of Council will 
speak November 22 before the local section 
of ASCE in St. Louis. Executive Secretary 
Frederick M. Feiker spoke October 19 be- 
fore the annual fall meeting of the Society 
for the Promotion of Engineering Educa- 
tion at Worcester, Mass. October 22 to 24, 
he attended a meeting of the Textile Foun- 


‘dation at Stockbridge, Mass. October 25, 


26, and 27, he visited and talked with the 
members of the executive committees of the 
following engineering societies in New 
York state: Mohawk Valley Engineers 
Club, Utica; Technology Club of Syracuse, 
and the Rochester Engineers Club. On 
November 4, he attended an informal meet- 
ing of the secretaries of national engineer- 
ing societies in New York. Recent and 
ending speaking engagements include the 
ollowing: November 12, Board of Sur- 
veys and Maps of the federal government, 
and the Washington section, ASCE; No- 
vember 19, Engineers Club of Philadelphia; 
November 20, engineering section, Asso- 
ciation of Land-Grant Colleges, Washing- 
ton. Assistant Executive Secretary L. V. 
Reese spoke before the Engineers Club of 
Baltimore, October 16, on what the coming 
year holds for the engineer. He also spoke 
November 6 before the regular luncheon 
meeting of the staff engineers of the Works 
Progress Administration in Washington. 


A Diesel Short Course 


NNOUNCEMENT is made by H. E. 
Murdock, head of the agricultural 
engineering department, Montana 

State College, that a short-course in Diesel 
engines and tractors will be given at that 
institution January 6 to March 17, 1936. 
This course is intended to give training to 
those men who have mechanical ability and 
the desire to become efficient in Diesel en- 
gine and tractor operation in maintenance. 
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Ames Qualifies 


N ORDER to be admitted to the licens- 
I ing examination and practice of profes- 

sion engineering in New York state at 
the present time, an applicant must be a 
graduate of a course fully approved as an 
engineering curriculum. It will therefore be 
of interest to agricultural engineers to learn 
that the University of the State of New 
York, which, as a branch of the state educa- 
tion department, has supervisory powers 
over higher education in New York state, 
has notified Iowa State College that the 
four-year course of study leading to the 
degree of bachelor of science in agricultural 
engineering has been registered as an ap- 
proved course in engineering. 


Personals of ASAE Members 


W. D. Ellison, hydraulic engineer, USDA 
Soil Conservation Service, was recently ap- 
pointed superintendent of a 5000-acre proj- 
ect of the SCS recently established at 
Coshocton, Ohio, for watershed and hy- 
draulic studies. 


E. L. Kleckner has been appointed to fill 
the vacancy on the agricultural engineering 
extension staff at Purdue University, La- 
Fayette, Indiana. 


G. W. McCuen and E. A. Silver, agri- 
cultural. engineers, Ohio Agricultural Ex- 
periment Station, are joint authors of Bulle- 
tin No. 56 just issued by that institution, 
entitled “Rubber-Tired Equipment for Farm 
Machinery.” 


M. W. Nixon, assistant research profes- 
sor of plant pathology, New York State 
College of Agriculture, and rural service 
engineer, Empire State Gas and Electric 
Association, is one of the authors of Bulle- 
tin No. 636, issued July 1935 by the Cor- 
nell University Agricultural Experiment 
Station, entitled “Disinfesting Soils by Elec- 
tric Pasteurization.” 


H. S. Riesbol, associate hydraulic engi- 
neer, USDA Soil Conservation Service, has 
recently been transferred from Guthrie, 
Okla., to Coshocton, Ohio, where he will 
have charge of run-off studies and mete- 
orlogical and ground water observations on 
a 5,000-acre project recently established 
there by the SCS. 


H. B. Roe and J. H. Neal, agricultural - 


engineers, Minnesota Agricultural Experi- 
ment Station, are joint authors of Special 
Bulletin No. 170, entitled “Soil Erosion 
Control in Farm Operations,’ and Special 
Bulletin No. 171, entitled ‘Soil Erosion 
Control by Engineering Methods,” recently 
issued by that station. 


_ John B. Woods has resigned as instructor 
in agricultural engineering at the University 
of Arkansas to accept an appointment as 
associate engineer for the USDA Soil Con- 
servation Service at Harrison, Arkansas. 


News of the Missouri Branch 


HE MISSOURI Student Branch of the 
‘| American Society of Agricultural Engi- 

neers has a marked increase in enroll- 
ment this year. There are 22 students en- 
rolled in agricultural engineering, seven of 
these being old members. The attendance 
at the meetings to date has been very satis- 
factory. At the first meeting there were 
15 students present, at the second 30, and 
at the third there were 42. Most of these 
students, other than the ag. engineers, were 
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from the college of agriculture, where there 
is an increasing interest in agricultural en- 
gineering and its possibilities. 

A very interesting number of programs 
have been planned for the year. Several 
prominent men in agricultural engineering 
are scheduled to give talks on varfous occa- 
sions, and it is planned to have motion 
pictures at other meetings. Each senior, 
and any other member who wishes, is to 
give a technical report on some phase of 
agricultural engineering before the end of 
the year. Mr. Giles, our faculty advisor, 
will present a slide rule to the member 
giving the best report. 

Early in the semester the branch left 
business and worries behind and went to 
the country for a picnic. Sides were chosen 
and a very close and interesting game of 
touch football was played. Darkness soon 
stopped the game, and all gathered around 
the fire for lunch. We found that this is 
one of the best ways of getting acquainted 
with new members. 


The ag. engineers helped largely toward 
the success of the annual Farmers’ Fair 
this year. The agricultural engineering de- 
partment had their machinery out on the 
campus and the members of the branch took 
charge of the demonstrations. The farmers 
were as a whole very much interested in the 
machinery, and the branch members were 
kept busy operating the equipment and an- 
swering questions concerning it. One of the 
most interesting demonstrations conducted 
by the student Seanch was the operation of 
a one-wire electric fence for livestock.— 
Robert Beasley, Scribe. 


Iowa State Branch News 


HE IOWA STATE College Student 
Branch of ASAE started the new year 
off with a bang this fall, with the 
annual mixer which was held October 31 
in the lounge of the Memorial Union. 
About 65 people were present, including 15 
members of the faculty, 32 ASAE student 
branch members, and 10 freshmen engi- 
neers. A delicious meal was furnished by the 
faculty members and served by the students. 
A varied and interesting program with 
our president, Wm. McConnell, as toast- 
master, gave us enjoyment for the rest of 
the evening. It consisted of music, dancing, 
a play, some very interesting feats of magic, 
and last, but ae from least, a talk on 
European observations by Dr. J. B. David- 
son. His talk was illustrated with many 
interesting pictures which he took while in 
Europe this fall and showed the great field 
which awaits development by the agricul- 
tural engineer in the future. 


Our regular meetings are held jointly 
with a one-hour seminar class each week, 
and one member gives a report while 
another leads a discussion on the same 
topic. The first three meetings this fall 
were devoted to a study of the ASAE, its 
activities, its history, and its duties. 

Many of the agricultural engineers at- 
tended Prof. Franklin D. Paine’s talk on 
rural electrification which was held Novem- 
ber 6. Prof. Paine is the rural electrifica- 
tion member of the Iowa extension service. 
His talk was concerned, in greater part, 
with the federal Rural Electrification Ad- 
ministration and its relationship to the 
farmer. 

Plans are being laid for the first of the 
regular monthly meetings of the branch 
which it has been the policy to hold in the 
evening. From all indications it promises 
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to be a very interesting one and further 
results will be given later. 

The members are also planning to partici- 
pate in the engineers’ carnival and dance 
which is a regular feature of the engineer- 
ing division here at Iowa State. We will 
have more about this also next month.— 
Geo. H. Dunkelberg, scribe. 


Applicants for Membership 


The following is a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
November issue of AGRICULTURAL ENGINEERING, 
Members of the Society are urged to send infor- 
mation relative to applicants for consideration 
of the Council prior to election. 


Wm. J. Abrams, superintendent, Soil 
Conservation Service, U. S. Department of 
Agriculture. (Mail) Mount Hope, Wis. 

Donald A. Anderson, assistant technician, 
Soil Conservation Service, U. S. Department 
of Agriculture. (Mail) 326 N. 7th St., 
La Crosse, Wis. 


Joseph S. Buchanan, Jr., junior agricul- 
tural engineer, Soil Conservation Service, 
U. S. Department of Agriculture. (Mail) 
Project No. 2, Carton, Miss. 


William Pratt Clark, assistant in engi- 
neering department, J. I. Case Co., Rock- 
ford, Ill. (Mail) 1831 Camp Ave. 


Lawrence Ennis, Jr., agricultural engi- 
neering aide, Soil Conservation Service, 
U. S. Department of Agriculture. (Mail) 
Greenville, Ala. 


N..M. Faulk, technical foreman, Soil 
Conservation Service, U. S. Department of 
aaa (Mail) SCS Camp, Linden, 

ex. 

Franklin D. Fulton, assistant agricultural 
engineer, Bureau of Agricultural Engineer- 
ing, U. S. Department of Agriculture. 
(Mail) 616 St. Johns Road, Baltimore, Md. 


Walter C. Hulburt, assistant in agricul- 
tural engineering (teaching and research), 
University of Illinois, Urbana, III. 


Elbert E. Karns, extension agricultural 
engineer, University of Arkansas, Fayette- 
ville, Ark. 


Frank G. Keller, engineering aide (agri- 
cultural), Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) Box 


99, Greenville, Ala. 

William L. Monts, junior technical fore- 
man-engineer, Soil Conservation Service, 
U. S. Department of Agriculture. (Mail) 
Box 286, Newberry, S. C 


Carl T. Nordstrom, farm representative, 
Portland Cement Association. (Mail) 108 
Victoria Place, Syracuse, N. Y. 

Dr. C. C. Pink, veterinarian, 509 Main 
St., Oconomowoc, Wis. 

Richard R. Pope, chief agricultural engi- 
neer, Soil Conservation Service, U. S. De- 
partment of Agriculture. (Mail) 11 Cleve- 
land Ave., New Brunswick, N. J. 

June Roberts, instructor, agricultural en- 
gineering department, Kansas State College, 
Manhattan, Kans. 


H. E. Waldrop, project engineer, Soil 
Conservation Service, U. S. Department of 
Agriculture. (Mail) Reidsville, N. C. 


Richard A. Wilcox, assistant technician, 
engineer, Soil Conservation Service, U. S. 
Department of Agriculture. (Mail) 1548 


B Ave., N.E., Cedar Rapids, Iowa. 


Avery W. Williamson, assistant engi- 
neering aide, Soil Conservation Service, 
U. S. Department of Agriculture. (Mail) 
155 N. Converse St., Spartanburg, S. C. 
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Annunci tT 


Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, senior agricultural 
engineer, Office of Experiment Stations, U. S. Department of Agriculture. 
MMMM mM Mn OOo 


Air CoNDITIONING FOR CALIFORNIA Hogs, B. M. Woods and 
B. F. Raber. California Sta. Bul. 589 (1935), pp. 45, figs. 12. 
Information is presented on air conditioning with particular refer- 
ence to methods and cost. 

The relative merit of different methods, applied under various 
conditions, is discussed. An attempt is made to supply the neces- 
sary background for understanding the types of equipment available, 
their principles of operation, and the degree of effectiveness to be 
expected under certain conditions. 

A section on initial costs and estimated operating costs of vari- 
ous types of equipment is included as a general guide. 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE OHIO 
STATION, C. O. Reed, R. M. Salter, R. C. Miller, C. W. Gay, G. W. 
McCuen, E. A. Silver, and V. L. Overholt. Ohio Sta. Bul. 548 
(1935), pp. 89-95, figs. 2. The progress results are briefly pre- 
sented of studies on fertilizer application with corn planters, trench 
silos, thrashing machines, wear of metals in agricultural machinery, 
wheel equipment for farm machinery, subirrigation, corn storage, 
hay chopping, and farm housing. 


BARREL AND Disk SEED SCARIFIERS, W. M. Hurst, W. R. 
Humphries, and R. McKee. U. S. Dept. Agr. Circ. 345 (1935), 
pp. 24, figs. 6. Experiments are reported in which an inexpensive 
scarifier was devised, of barrel type, which is easy to build and 
suitable for farm use in scarifying small quantities of seed. River- 
run gravel was used as the abrasive. A farm-type concrete mixer 
also was used as a barrel-type scarifiec, with satisfactory results. 

A disk-type scarifier mg larger capacity, but more costly, was 
designed and found to be easily operated, easily cleaned, and to 
cause little sprout injury. In this a stone disk was the abrasive, 
revolving close under a stationary disk faced with gum rubber. 

Experiments were made with seed of yellow and white sweet 
clover, Lespedeza sericea, and Crotolaria striata, to determine the 
effects of these scarifiers on germination, hard seed, and sprout 
injury. 

Best results with the barrel scarifier were obtained when the 
gravel was of size to pass a screen of 34-in mesh and be retained 
on a screen of 14-in mesh, and when the volume of seed was one- 
half to two-thirds that of the gravel. The conclusion seems war- 
ranted that the best ratio of seed to gravel, by volume, is 1 to 2 
to 1 to 1. The greater the ratio of seed to gravel, the longer the 
time required for scarification. The seed and gravel should fill the 
barrel not more than half, and the speed of rotation should be 
slightly less than will make some of the seed and gravel whirl 
with the barrel. 

The capacity of the disk scarifier generally, but not always, in- 
creased with the speed of the disk and with the clearance between 
the disks. To maintain the germination percentage with increase 
in clearance, it was always necessary to increase the disk speed. 
Experiments as to deterioration of seed with age seemed to show 
that scarified seed do not remain viable as long as unscarified seed. 


AGRICULTURAL ENGINEERING INVESTIGATIONS AT THE NEBRAS- 
KA STATION. Nebraska Sta. Rpt. [1934], pp. 5, 6..The progress 
results are briefly presented of investigations on pneumatic tires 
for farm tractors, electric power for Nebraska farms, efficiency of 


tractor lugs, methods of cooling milk on farms, wind-driven electric _ 


plants, and pump irrigation. 


MEASURING WATER FOR IRRIGATION, J. E. Christiansen. Cali- 
fornia Sta. Bul. 588 (1935), pp. 96, figs. 38. The chief purpose 
of this bulletin is to describe the more common methods and 
devices used for measuring irrigation water in California. Al- 
though prepared primarily for use by farmers, ditch tenders, and 
county agents, it includes also an explanation of some principles 
of water measurement and a discussion of some methods for the 
benefit of engineers. The more practical aspects of water measure- 
ment, together with tables for use with important devices, are 
presented in the first part. Explanations of theory and discussions 
of technical methods appear in the second part. The water measure- 
ment devices and methods dealt with include stream measurement 
by velocity-area methods, weirs, orifices, Parshall measuring flume, 
and commercial irrigation meters. 


THE PHYSICAL PROPERTIES OF WEST VIRGINIA HarDwoops, 
G. P. Boomsliter. W.Va. Engin. Expt. Sta. Res. Bul. 12 (1934), 
PP. 32, figs. 9. The results of tests made of the physical properties 
of a carload of 29 trees embracing 9 species of West Virginia hard- 
woods are reported and discussed. 


FARM IRRIGATION PUMPING SysTEMs, L. J. Smith and H. L. 
Garver. Washington Sta. Bul. 311 (1935), pp. 24, figs. 8. This 
bulletin, prepared in cooperation with the Washington Committee 
on the Relation of Electricity to Agriculture, has for its object to 
give farmers who desire to install their own irrigation pumping 
systems the necessary advice in order that they may obtain satis- 
factory installations at a minimum cost. 


HotTBED CONSTRUCTION—ELECTRIC AND MANURE TYPES, C. L. 
Vincent and H. L. Garver. Wash. State. Col. Ext. Bul. 203 (1935), 
PP: 12, figs. 4. Practical information is given on the construction 
of electrically and manure heated hotbeds, together with data on 
costs. 


RECOMMENDATIONS FOR THE CONTROL AND RECLAMATION OF 
GuLuigs, Q. C. Ayres. Iowa Engin. Expt. Sta. Bul. 121 (1935), 
pp. 71, figs, 59. This bulletin deals with the various methods of 
gully control and reclamation by mechanical means. It is an at- 
tempt to capitalize the experience gained in building a large num- 
ber of dams of many different types in widely distributed parts of 
the State of Iowa under the Federal emergency conservation pro- 
gram of 1933-34. 

The conclusion is drawn that the control and reclamation of 
gullies is primarily a matter of reducing runoff and checking ero- 
sive velocities. In this work, as in other fields of endeavor, pre- 
vention is much easier and more economical and effective than 
corrective treatment. Wherever feasible, cutting off the flow above 
the heads of gullies by means of diversion ditches or terraces is 
the most effective single remedy that can be applied. Velocity- 
reducing structures in gullies may be grouped into three classes— 
temporary check dams, semipermanent dams, and permanent or soil- 
saving dams. Conditions governing choice in any given case are 
cost; degree of dependence to be placed on vegetative cover; will- 
ingness to provide necessary maintenance; and physical, environ- 
mental, and human factors. Brush check dams seem most effective 
in regions where sandy soils predominate. This is true to a lesser 
extent of all check dams. Brush dams should not be used in other 
soils unless constant care can be assured. It is essential that live- 
stock be fenced out of gullies being controlled by check dams, and 
this is a desirable feature for any method of control. : 


TERRACING FARM LAND IN GEorGIA, G. I. Johnson, W. N. 
Danner, and F. W. Peikert. Ga. Agr. Col. Bul. 394, rev. (1935), 
pp. 24, figs. 26. This is a revision of Bulletin No. 394 of the 
Georgia Agricultural Extension Service and presents practical infor- 
mation on farm land terracing in Georgia. 


Som. ERosION BrBLioGRAPHY, L. H. Wieland. U. S. Dept. 
Int., Soil Erosion Serv., 1935, pp. 124. This bibliography pertains 
in the main to (1) processes of erosional behavior under varying 
conditions of soil, topography, and land use, (2) geographic dis- 
tribution of eroded and eroding areas, (3) methods of preventing 
or controlling erosion, and (4) the effect of the products of ero- 
sion on the silting of stream channels and reservoirs and the cover- 
ing of lower slopes and alluvial plains. 


RESULTS OF RECLAMATION INVESTIGATIONS BY THE MINNE- 
SOTA STATION. Minnesota Sta. Bul. 319 (1935), pp. 22-24, 77. 
Some of the principal findings of the station are briefly noted as to 
concrete drain tile, the effect of drainage ditches on forest growth, 
and the economical reclamation of stump land. 


AGRICULTURAL ENGINEERING STUDIES AT THE ALABAMA STA- 


- TION, M. L. Nichols, I. F. Reed, R. D. Doner, E. G. Diseker, and 


A. Carnes. Alabama Sta. Rpt. 1934, pp. 11, 12. The progress 
results are briefly presented of studies a: plow action, relationship 
of shape of moldboard to shedding, erosion control, and effects of 
soil crusts on cotton stands. (Continued on page 496) 
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This man is making time in 
seedbed preparation. He 
has hitched a disc harrow 
and a spike tooth harrow 
together. He has doubled 
up the work the tractor has to do, but it’s 
a good tractor and is built to stand the 
extra strain. 

The owner of the tractor may not 
know it, but the engineers who designed 
this piece of machinery foresaw what might 
happen to it in service. They went to a lot 
of trouble to find just the right kinds of 
alloy steels for all the vital parts. Metal- 


~ Republic Steel 


CORPORATION... . 


nampa t 


lurgists in the Republic 
plant drew on their wide 
experience and helped 


Per; 
va 


LLLP them get the best alloy 


steels at the price they 
could afford to pay. 

_Republic has been helping agricultural 
machinery makers for many years—mak- 
ing lighter, stronger, corrosion-resisting 
alloys, and thus making possible better, 
longer-lasting equipment. These alloys 
have built good-will into many a manufac- 
turer’s product. They will do the same 
for yours. ‘Write for further information. 


GENERAL OFFICES:-+ YOUNGSTOWN, OHIO 
CENTRAL ALLOY DIVISION: - MASSILLON, OHIO 
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Agricultural Engineering Digest 
(Continued from page 494) 


VIBRATIONS CAUSED BY BLASTING AND THEIR EFFECT ON 
Structures, E. H. Rockwell. Wilmington, Del. Hercules Powder 
Co., 1934, pp. 69, pls. 2, figs. 43. Studies are reported the results 
of which indicate that ordinarily well-drill blasting, as usually 
conducted, produces motion and corresponding forces upon objects 
of so small a magnitude that it is practically certain no damage to 
buildings in the neighborhood can possibly occur, unless these 
buildings are within two or three hundred feet of the quarry. In 
cases of alleged damage resulting from blasting, particularly in 
localities where there are many houses in close proximity to the 
quarry and where claims may occur, it is desirable to secure accurate 
quantitative measurements of the vibrations by some kind of a 
recorder. If such an instrument cannot easily be obtained, it is 
important to employ the pin experiment which is a — accurate 
means of determining the amounts of vibration in well-drill blast- 
ing. 
". large amount of related technical engineering data are pre- 
sented in an appendix. 


PowER ON WEST ViRGINIA Farms, F. D. Cornell, Jr. West 
Virginia Sta. Bul. 267 (1935), pp. 44, figs. 16. The study here 
reported relates to the use of power on 441 West Virginia farms, 
on 260 of which horses furnished all of the drawbar power. Trac- 
tors were employed on 181 farms. A summary is given of the 
power units on both tractor and nontractor farms, which includes 
the number of each type of power unit, the number of farms on 
which each was used, and the percentage of all farms using each 
type of power. The average size of all farms included in the 
study was 254 acres. 

An increasing tendency was found on the part of tractor farmers 
to use horses in drawbar operations.. In many instances the busi- 
ness was not sufficiently large a unit to warrant the purchase of a 
tractor. 

Tractors were found to have displaced 1.18 horses per farm and 
the use of tractors had considerable effect on the layout and size 
of the farm. It was found that not enough colts are being raised 
in West Virginia to meet the demand for power replacements. 

The cost of keeping a horse on tractor farms was as great as on 
farms not using horses. It also was found that the development of 
the use of electricity and tractors has decidedly limited the use of 
stationary engines on farms. 


ELECTRICAL POWER USAGE IN VER.AONT COOPERATIVE CREAM- 
ERIES. A. M. Camburn. Vermont Sta. Bul. 388 (1935), pp. 8. 
Studies of the consumption of electricity by dairy machinery con- 
ducted in five cooperative creameries are reported. It was found that 
the cost of electricity amounted to 3.5 per cent of the total cost of 
operation, with rates ranging from 1.83 to 4.08 cents per kilowatt- 
hour. The kilowatt-hour usage at the several plants by 14 different 
types of mechanism, including lighting equipment, is presented 
and discussed. 


A DrawBar DYNAMOMETER AND Its UsE IN Soi TILLAGE 
EXPERIMENTS, F, W. Giles. Missouri Sta. Res. Bul. 226 (1935), 
pp. 19, figs. 14. This bulletin describes a drawbar dynamometer 
designed and built for use in soil tillage experiments. The dyna- 
mometer consists of three major parts, namely, (1) the hydraulic 
— (2) pressure recording instrument, and (3) oil transmission 
ine. 

This dynamometer was found to be easily and quickly adapted 
to any farm implement. Soil resistance maps were made with the 
dynamometer for two ranges planted to corn for the 1934 season. 
It was found that for accurate maps of small areas it is necess 
to secure very accurate depth measurements and correct the draft 
values accordingly. A common tnoldboard plow was found best 
suited to determine soil resistance, since it exerts a force over the 
entire cross-sectional area of the surface and the amount of cut 


can be kept more constant than with other types of tillage imple- 
ments. 


THE UsE OF AN EVAPORATION INDEX IN WATERING LAWNS, 
J. D. Wilson and F. A. Welton, ‘Dhio Sta. Bimo. Bul, 174 (1935), 
Pp. 112-119, figs. 2. Lawn watering experiments are reported in 
which three evaporation increments were used. The results indi- 
cated that lawns require a quantity of water during the summer 
period which is somewhat in excess of the amount lost by evapora- 
tion from a free water surface over the same period and which 
will at the same time be approximately 75 per cent greater than 
the normal rainfall." Thus, the addition of the extra inches of 
water over those falling as rain [12 + (normal —actual rainfall) 
which will, of course, vary somewhat from year to year with the 
evaporation] can be efficiently regulated as to time and quantity 
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by the use of an evaporation index corresponding to a loss of 320 
cubic centimeters of water from a Livingston standardized black 
atmometer. The use of this index insures the application of water 
before growth is checked because of a soil-moisture deficiency, or 
about 4 or 5 days before the grass is visibly injured. 


PastTuRE IRRIGATION, L. 2 5 Smith, M. S. Grunder, and H. L. 
Garver. Washington Sta. Bul. 313 (1935), pp. 28, figs. 10. The 
results of studies of pasture irrigation in western Washington con- 
ducted by the station in cooperation with the Washington Com- 
mittee on the Relation of Electricity to Agriculture, the extension 
service of :the State College of Washington, and the Western 
Washington Experiment Station are briefly summarized. In addi- 
tion, general service information is given on water requirements of 
pasture, preparation of land for irrigation, sources of water, dyna- 
miting of sloughs for the storage of water, and pasture manage- © 
ment. : 
Experiments were conducted both on one-hundredth-acre plats 
and on pasture under actual grazing. It was found that very little 
labor is required with the sprinkler method of irrigation. How- 
ever, a sprinkler irrigation system is more expensive to install than 
are other methods. The current cost for — was found to 
be higher per acre-inch of water delivered, but this cost was partly 
offset by the low labor cost and the more efficient use of water. 
Data for a 5-year period, during three of which irrigation was 
practiced, showed that under irrigation production was maintained 
in pastures until late September or into October. The conclusion 
is drawn that lack of moisture is the factor exerting the greatest 
influence on the production of pasture grass during the summer 
and early fall months. Temperature does not appear to be a limit- ' 
ing factor until late in September. fies 
Studies of the effect of irrigation and rainfall on soil moisture;; 
on three pasture plats showed that light irrigation or ordinary rains © 
do not penetrate beyond the first foot in.pasture soils, unless they 
occur so frequently that the upper layers become filled beyond 
their capacity to retain moisture. Irrigations of 3 or 4 inches reach ; 
the second foot when applied to relatively dry soil, but do not; 
appear to affect the third foot to any extent under any of these” 
conditions. Irrigations of from 3 to 4 inches appear to be sufhi- 
ciently heavy for pasture on the Puget fine sandy loam soil if 
applications are made frequently enough to prevent the serious . 
drying out of the upper layers. A 


A CASE OF SPONTANEOUS COMBUSTION OF Hay, H. H. Mus-j 


selman. Michigan Sta. Quart. Bul., 17 (1935) no. 4, pp. 175-182, 
figs. 5. This instance is described and results of observation re- 
ported. These indicated that large masses of hay containing a 
certain amount of moisture favor the spontaneous generation of 
heat. Probably also the large mass retains the heat developed which 
may on this account reach the danger point. The density of the 
mass which is increased by chopping may also restrict the circula- 
tion of air within the mass, thus Ltaite the retention of heat. 
Ventilation flues with slatted walls to favor air movement through 
the mass appear to be a practical means of dissipating heat which 
is generated even in the normal curing of hay. As to the size of 
the mass or amount of moisture permissible in the hay when 
stored, the study gives little information. Likewise, the amount of 
ventilation or spacing of ventilators, if these are to be used, can 
only be estimated. The experience does, however, warrant a word 
of caution. Care should be taken in storing chopped hay to keep 
the moisture content to a reasonable limit, at least as low as that 
allowable in making a good quality of bright hay. When stored 
in large volume, ventilation of the mass also appears advisable. 


Soi STERILIZATION BY ELectric Heat, I. P. Blauser. CREA 
News Letter {Chicago}, no. 12 (1935) pp. 4-7, figs. 7. This pro- 
cess as developed at the Ohio Experiment Station is described and 
illustrated and data from tests thereof are presented. 

It was found that the resistance type of sterilizer with hori- 
zontal electrodes is easier to construct and operate than other types, 
but has the disadvantage of low flexibility. It was found that a 
sterilizer that is 10 inches deep will usually bring the soil tempera- 
ture up to 210 degrees Fahrenheit in from 1 to 2 hours if the soil 
is moist enough to be worked easily. Data are given on the depth 
and area of sterilizers for different purposes. 


SMALL ELECTRIC Driers FOR FRUITS AND VEGETABLES, A. V. 
Krewatch. CREA News letter {Chicago}, no. 12 (1935), pp. 7-9, 
figs. 2. In a brief contribution from the Maryland Experiment Sta- 
tion small electric driers for fruits and vegetables developed at the 
station are briefly described and illustrated, and data from tests are 
presented. 


_ Usinc Porous Hose In HicH Row Crops, O. E. Robey. 
Michigan Sta. Quart. Bul., 17 (1935), no. 4, pp. 225-228, figs. 3. 
Technical information is given. (Continued on page 502) 
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FIRST WITH THE 
SMALLER DIESEL! 


“Caterpillar’’ research and enterprise unshackled the 
Diesel engine—-removed its excess poundage—gave ita 
robust constitution and a new disposition, for the rough- 
and-tumble job of powering heavy-duty track-type 
tractors! In 1931—20 months ahead of any other Amer- 
ican builder —“Caterpillar” offered Diesel-powered 
tractors. Today, over 10,000 owners in America and 
58 other countries have revolutionized power costs 
with “Caterpillar” Diesel Tractors and Engines. 


And now—“Caterpillar” pioneers the smaller Diesel 
Tractor—the RD4—making Diesel Savings available to 
multiplied thousands of power users, especially farmers! 


WITH 


DIESEL ®*TRACTORS! 


>» 


These high-lights suggest a history- 
making future for the 
“CATERPILLAR” RD4: 


ENGINE—full Diesel; bore 44, stroke 54; 4-cylinder, 
4-cycle, valve-in-head; R. P. M. (governed at 
full load) 1400. 

FIVE SPEEDS FORWARD—from 1.7 to 5.4 M. P. H, 

STARTING—by 2-cylinder inbuilt “Caterpillar” gas- 
oline engine, assuring positive, easy starting 
hot or cold. 

WEIGHT—9550 pounds—only 400 pounds heavier 
than its companion spark-ignition model, the 
new Thirty! 

CAPACITY—(Typical loads under average condi- 
tions) Five 14” plows, or two 10’ double discs, 
or one 10’ heavy duty cover crop disc 8 inches 
deep—at 3 M. P.H. on 2—2 gallons of Diesel 
fuel per hour! 


PRICE" biggest surprise of all! Only $2450.00 
(F. O. B. Peoria, Ull.)—just $350.00 more 
than the new Spark-ignition Thirty for this com- 
plete modern 5-speed, 5-plow “Caterpillar” Diesel 
Tractor- backed by the experience, reputation and 
resources of the world’s largest builder of track- 
type and Diesel Tractors! 

For further facts and specifications on the Diesel RD4, or the 
new Thirty which burns either gasoline or “tractor fuels,”’ write 
Caterpillar Tractor Co., Peoria, Illinois. 


PESLAR 


REG. U. S. PAT. OFF. 
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greater power 

increased torque 

starting and running on same fuel 
full performance in cold weather 
instant response to governor 

lower maintenance cost 


“THREE YEARS AGO, when the regular gasoline avail- 

able throughout the country varied in anti-knock 
quality from approximately 50 to 65 octane number, 
it would have been necessary to design gasoline- 
burning tractor engines to operate on fuel considerably 
below the anti-knock quality of the best grades of 
regular gasoline available. Today nearly TWO THIRDS 
of all gasoline sold is approximately 70 octane number 
in anti-knock quality. Distribution of this quality gas- 
oline is universal. Hundreds of thousands of farmers 


Design your Tractor Engine 
for 70 Octane Gasoline 


VOL 16, NO 12 


ability toidle _ 
longer engine life 

elimination of wasteful crankcase dilution 
lower exhaust gas temperatures 

less waste heat to cooling water 

higher thermal efficiency 


are already using it—in passenger cars—in trucks— 
and in tractors. 

Designing engineers are now free to take full advan- 
tage of the best regular gasolines available. 

To the alert manufacturers who this year market trac- 
tors designed for 70 octane gasoline will go the sales re- 
ward of leadership. 

Ethyl Gasoline Corporation, Chrysler Building, New 
York City, manufacturers of anti-knock fluids for pre- 
mium and regular gasolines. 
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SISF-Kquipped Pulverizers 


PIGK UP DikT 2 FT. DUWN 


For Modern Cultivation 


@ SSF makes practically 
all types of anti-friction 
bearings. When SUS recom- 
mends a particular type of 
bearing, therefore, you may 
depend upon it; its recom- 
mendatic¢ns are unbiased! 


eae 
7 Ee 
ees . 


SKF -EQUIPPED BUILT BY BUCKEYE TRACTION DITCHER CO. 


Here’s a Buckeye Pulverizer in action. It picks up dirt from 
a two-foot depth and pulverizes it finely for cultivation 
purposes. Its bearings on the drum, naturally, are SiSF, 
and there are SSF Pillow Blocks on drive shafts. 


Its good performance proves that SS{S’s enforce a re- 
appraisal of anti-friction bearing values. For not all the 
jobs put up to S0SF are big jobs. Yet in the little tasks to 
which they are assigned, they give the same dependability 
as when they meet heavy duty requirements. 


ERISIF’s operate smoothly and steadily. They’re protected 
against dirt and moisture, never require adjustment, and 
they need only occasional lubrication. Behind them are 
anti-friction specialists who offer, without charge, the 
benefit of their 30 years’ experience. 


& KF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 
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@ Materials that answered the 
purpose in the horse era are in- 
capable of surviving the increased 
shocks, pressures and stresses of 
tractor power operation. In seek- 
ing materials that will, leading 
manufacturers are turning to the 
alloys containing Nickel. The su- 
perior toughness and wear-resist- 
ance of Nickel Alloy Steels and 
Nickel Cast Irons more than pay 
for the slightly higher cost by 
adding years to machinery life. 


Modern materials—such as Nickel Alloy Steels and Nickel Cast 
frons—make it possible to design equipment that is more ingenious, 
more adaptable. Thanks to the high resistance to stress, impact, 
shock and wear imparted by Nickel, the limitations of ordinary 
steels and irons are readily overcome. 


Nickel Alloy Steels are widely used in agricultural equipment of 
every kind. They are used for bevel and transmission gears, con- 
necting rods and bolts, forks, teeth, chain drives, crankshafts and 
dozens of other parts. Hard, wear-resisting Nickel Cast Irons are 
also extensively used for cylinder blocks, liners, engine heads, 
drums, etc. You may feel free to consult our engineers at any time 
regarding your problems. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET, NEW YORK, N.Y. 
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A New Farmall Feature 


of Interest to Agricultural Engineers 


— 


Quick-Detachable 
Tools Make Quick, 
Easy Changes Possible 
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Above: This view shows the new Quick- 
Detachable drawbar in place on the McCor- 
mick-Deering Farmall 12. The basic feature 
of this drawbar—the method by which it is 
attached. and detached quickly and easily— 
is incorporated in each of the new Q-D tools 
built for the Farmall 12. As a result, some 
Farmall Q-D tools can be attached or de- 
tached in less than 2 minutes; none requires 
more than 7 or 8 minutes. 


SE 5 Se ; ¥ A 
—— [ae 


Above: The McCormick-Deering 
Farmall 12 specially equipped with 


pneumatic tires. A wide variety of This new Farmall feature enables the farmer to work his fields 
~~. a Sa. z exactly as his crops require, changing from one tool to another 
a Tae @ havea taster, far without losing more than a few minutes between jobs. 


pen Sepeengme, “ee. For example, the user can attach a No. 90 plow to the Farmall 12 


in about 4 minutes, do whatever plowing he has to do, and remove 
the plow in 3 minutes. The drawbar slips into place in 1 minute or 
less, ready to hitch to a disk harrow or other drawbar tool. When 
tillage work is out of the way 1 minute’s work removes the drawbar 
and the Quick-Detachable, 2-row, check-row planter goes on in 
5 minutes. The planting done, off comes the planter in less than 
5 minutes, on goes the 2-row Quick-Detachable cultivator in 
4 minutes, and the outfit is ready for cultivating. 


All through the season these new Quick-Detachable tools save time 
and money for the Farmall 12 user. He can be ready, on almost a 


ct, moment’s notice, for any job that comes along. If you want further 
ry details, write to us for a folder showing the Farmall 12 and its 
latest machines. 
Above: A rear view of the Farmall 12 INTERNATIONAL HARVESTER ComMPANY 
of § with 16-in. No. 90 Quick-Detachable OF AMERICA 
“ p  =—~Pilow. ‘606 So. Michigan Ave. (iwconroraten) Chicago, IIlinois 
in 


“| McCormick-Deering Farma 
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MODERN 
METALLURGY 
Makes CONTINENTAL 


A BETTER FENCE 


Annealing is one of the important 
= processes in controlling the grain 
and physical properties of wire. 


: The Continental Flame Sealed Process is a new and distinct 
improvement in fence wire making. It will add years of rust- 
free life and lower the annual cost of farm fence. Some of the 
features of the Flame-Sealed process are: 


1 Avoids the use of asbestos wipes (to remove excess zinc 
after molten dip) operating on pressure principle. 


2 Measures volume of zinc by passing dipped wire through 
aperture of fixed area and geometric shape. 


3 By passing coated wire, having measured volume of 

zinc, through controlled flame, free from mechanical 
contact, results in a smooth and uniformly distributed 
coating, improved grain structure; and the elimination 
of voids and porosity in the coating. 


4 With controlled turbulence of flames plus surface ten- 
sion effect, adherent coating is obtained. 


Informative booklet on fencing the farm — hints on erecting 
fence, economical types of fence; also steel roofing and siding 
adapted to varying economic and architectural conditions — 
send for a copy. Agricultural engineers and other agricultural 
workers are invited to visit our plants. 


CONTINENTAL STEEL CORP., Kokomo, Indiana 


(Tr. Mrk. Reg. U.S. Pat. Off.) 


Manufacturers of farm and poultry fence; lawn, chain-link 
fence; barbed wire, gates, nails; ;alvanized roofing and siding; 
coated and uncoated sheets of all kinds. . 


Agricultural Engineering Digest 
(Continued from page 496) 


RuraL CoMMuNITY BuILpING Pins, D. G. Carter. Arkansas 
Sta. Bul. 332 (1935), pp. 30, figs. 16. Typical plans developed by 
the station in a cooperative study with the Federal Emergency 
Relief Administration’ relating to the development of designs for 
community buildings are presented, together with data on costs, 
materials, and plan requirements. 

The classification of community buildings discussed in this 
bulletin is (1) food processing buildings, (2) marketing struc- 
tures, (3): camp and aesice Webdings (4) community meeting 
places, and (5) rural work centers. 

The principal food-processing building is the canning center, 
which may be modified to include storage space, refrigeration, and 
slaughtering equipment. The chief demands for community mar- 
keting buildings are the enclosed retail produce market and the 
wholesale area market. Curb markets require special design for the 
few localities in the state where needed. Camp and recreation 
buildings include assembly halls, kitchen and dining halls, cabins, 
shelter houses, shelter barracks, and sanitary facilities. Number and 
size of structures may be modified to conform to size of the camp. 

Community meeting places may be classified into four types: 
(1) assembly rooms, (2) auditorium, kitchen, and dining hall, 
(3) game or athletic courts, and (4) club houses. Usually each 
type may be used for more than one purpose. 

Rural work centers require workrooms, storerooms, and toilet 
facilities, but may be elaborated to provide for shops, food process- 
ing, or specialized processing or manufacture. 

The cost of the buildings, of the type shown, where built in 
Arkansas, will average about $1 a square foot of floor space. Sav- 
ing may be effected by the use of local materials and donated labor. 


CONSERVATION OF WATER BY MEANS OF STORAGE RESERVOIRS, 
Diversion Dams, CoNTouR DIKEs, AND DiTcHEs, O. W. Monson. 
Montana Sta. Bul. 302 (1935), pp. 48, figs. 29. Technical infor- 
mation is given on the design and construction of storage and 
diversion dams and diversion ditches and dikes for use in the devel- 
opment of flood irrigation; stock water reservoirs; selection of 
reservoir sites with reference to storage capacity, drainage area, 
ay of soil, accessibility of structural materials, volume of 
earthwork, and natural spillway; and construction of earth dams, 
contour dikes, and contour ditches. 

An appendix describes such structures already built. 


Literature Received 


RuRAL ELECTRICATION, by J. P. Schaenzer, formerly project 
director, rural electrification, University of Wisconsin, The Bruce 
Publishing Company, Milwaukee, Wis. 59 pages, 165 illustrations, 
6Y%,x9¥%, inches, $1.72. A simple, concise, yet comprehensive 
treatment of electricity and electrical mechanism as applied to rural 
applications. A text particularly adapted to high school classes in 
vocational agriculture. The author first gives an interesting picture 
of electricity as a means of power, its manufacture and distribution, 
and its introduction as a means of service to rural districts. This is 
followed by a study of the installation, operation, and maintenance 
of electrical mechanism used on the farm and in the home. Since 
satisfactory results from the use of electrical equipment depend 
upon adequate, safe, and convenient wiring the author includes 
considerable information on proper materials and plans for wiring 
the various farm buildings. This material is supplemented by 
numerous illustrations. The author then discusses a large number 
of applications for the farm and home; the student is given an 
understanding of all electrical apparatus peculiar to the farm and 
taught how to care for it properly. Numerous tables and charts 
incorporate abundant factual material relative to electrical data as 
applied to farm life. All the material included in the text was 
thoroughly tried out in manuscript form by teachers of vocational 
agriculture in farm-mechanics classes. 


ELECTRICITY IN THE HOME AND ON THE FarM, by Forrest B. 
Wright, assistant professor of agricultural engineering, New York 
State College of Agriculture. John Wiley & Sons, Inc., New York. 
320 pages, 66 illustrations, 6x9 inches, $2.50 net. This book is 
the latest addition to the Wiley farm series, and is written espe- 
cially for those who wish to gain a practical knowledge of elec- 
tricity and its application in the home and on the farm. Although 
the book is designed for the needs of the school shop teacher, the 
subject matter is equally useful to the average householder and 
farmer. The author has aimed to present such fundamentals in 
practical jobs as will aid the student to think for himself in terms 
of electricity and to acquire some of the more common skills in 
connection with its use. The book is divided into two parts. The 
first part consists of a series of prac- (Continued on page 504) 
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(Left) Cross section show- 
ing accordion fold wires 
around detonator. (Below) 
Photograph showing how 
wires give end protection 
to detonator. 


TE, ACCORDION (OLD, 


13.5 PE Se seam 


In a 6-Foot Wire Atlas Accordion Fold 
Electric Blasting Cap There Are 48 
Strands of Wire Protecting the Detonator 


Handy to carry. Eas 

to —. Wires. folded 
accordion -wise, and 
supported by the 
oakn, enclose and 
cushion the det- 
onator. When tube is 
removed wires extend 
naturally into position. 


The compactness of the genuine Atlas Accordion Fold package. 
permits the entire surrounding of the sensitive detonator with a 
maximum number of wires. Ends as well as sides are cushioned 
against external shock. The full length tube holds the assembly 
snugly in place, providing the blaster with “a unique package of 
safety and convenience.” 


No wonder the use of Atlas Accordion Fold Electric Blasting Caps 
has become standard practice! No wonder this Atlas “First” has 
taken the foremost position in the field. Note the features of 
safety. Note the features of convenience. Profit by both—in 
your blasting operations. 


é 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 


Cable Address—Atpowco 
Everything for Blasting 
OFFICES 
Allentown, Pa. Joplin, Mo. New Orleans, La. Pittsburgh, Pa. Spokane, Wash. 
Boston, Mass. Kansas City, Mo. New York ,N. Y. Portland, Oregon St. Louis, Mo. 
Butte, Mont. Knoxville, Tenn. Philadelphia, Pa. Salt Lake City, Utah Tamaqua, Pa. 
Denver, Colo. Los Angeles, Calif. Picher, Okla. San Francisco, Calif. Wilkes-Barre, Pa. 
Houghton, Mich. Memphis, Tenn. Pittsburg, Kansas Seattle, Wash. 
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Widening the range of 


Concrete’s farm usefulness.. 


precast 
Concrete Joists and Floors 


Wherever rigid, durable floors are needed, 
precast concrete joists and job-placed or unit 
slabs deserve consideration. 


Simplicity, economy, ease and rapidity of 
construction have vastly extended the field 
for the concrete joist method of flooring. 
They’re ideal for loft floors in barns and in 
other farm buildings. They are especially 
practical for floors in farm homes. 


Concrete joists are made to fit the job. They’re 
light and easy to handle—weight scales down 
to 13 pounds per running foot for 8-inch sec- 
tions if made of light weight aggregate. And 
once concrete joists and floors are in, they’re 
in to stay. They provide fire resistance— 
greater rigidity and durability—lower upkeep. 


Specify precast concrete joists 

and concrete floors. Send for 

free booklet and manual of 
construction details. 


PORTLAND CEMENT ASSOCIATION 
Room 4412, 33 W. Grand Ave., Chicago, Ill. 

Please send me the booklet “PRECAST CON- 
CRETE JOISTS” and manual “PRECAST JOIST 
CONCRETE FLOOR CONSTRUCTION DETAILS. 


Name. 


Address 
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(Continued from page 502) tical jobs arranged more or 
less in chronological order and including electric circuits, dry cells, 
door bell circuits, switches, electric fuses, condensers, and insula- 
tors, figuring wire sizes for different loads, splicing conductors, 
extension cords, lamp sockets, trouble lamps, watthour meters, 
wiring systems, insulation of houses, special circuits, transformers, 
electric motors, electric generators, electric heating appliances, and 
storage batteries. A second part consists of ten chapters of text on 
the fundamentals of electricity and is intended as supplementary 
study in connection with the jobs in the first part of the book. 


' PROCEEDINGS OF THE 2ND INTERNATIONAL CONGRESS OF 
AGRICULTURAL ENGINEERING. Commission Internationale du denie 
Rural, 1935. 482 pages, illustrated, 634 x 934 inches, 30 pesetas, 
(Orders for copies should be addressed to the secretary of the 
Congress, E. Aranda Heredia, Amadeo, Vives 10, Madrid, Spain.) 
This volume contains the complete proceedings, including tech- 
nical papers, and organization of the 2nd International Congress of 
Rural Engineering held at Madrid, under the patronage of the 
Spanish government, September 26 to October 3, 1935. The tech- 
nical papers presented before the Congress are arranged in four 
sections. Section 1 is devoted to papers on soil science, agricul- 
tural hydraulics, and rural estate management. Section 2 is devoted 
to farm and community building construction, including building 
materials. Section 3 includes the papers on agricultural machinery, 
and the uses of electricity in agriculture. Section 4 deals with 
scientific management of work in agriculture. There are, in all, 52 
technical papers prepared by agricultural engineers of the United 
States and several European countries. These papers are published 
in the language in which they were originally written by the 
authors. The volume is profusely illustrated. American agricul- 
tural engineers who contributed papers to the Congress are I. P. 
Blauser, Ohio State University; J. B. Davidson, Iowa State Col- 
lege; Leonard J. Fletcher, Caterpillar Tractor Company; E. R. 
Gross, Rutgers University; G. W. McCuen, Ohio State University; 
E. G. McKibben, Iowa State College; H. E. Murdock, Montana 
Agricultural College; E. A. Silver, Ohio State University; A. A. 
Stone, N. Y. State Institute of Applied Agriculture; Arnold P. 
Yerkes, International Harvester Co. The American agricultural 
engineering. group were represented in person at the Congress by 
G. W. McCuen, J. B. Davidson, and E. R. Gross. 


MANUAL OF FARM SHOP Work, by Mack M. Jones, associate 
professor of agricultural engineering, University of Missouri. The 
University Cooperative Store, Columbia, Missouri. 80 pages, pro- 
fusely illustrated, 6x9 inches, 50 cents. This manual consists of 
plans for devices and appliances that may be made in the farm 
shop or the school shop. They have been designed and selected 
because of the fundamental tool processes involved, because of the 
usefulness or value of the jobs when done, and because of the 
relatively small amount of materials required. This is a revised 
edition of the manual used by the author in classes in farm shop 
work and by departments of vocational agriculture in Missouri 
high schools during the past several years. Although this manual 
may be used alone as a guide by the student while doing his sho 
work, it is recommended that it be supplemented by a simple job 
plan or work plan for each job to be done. The manual covers 
wood work, cold metal work, general blacksmithing, tool making 
and tempering, welding, soldering, and sheet metal work, harness 
work, and pipe fitting. 


EMPLOYMENT BULLETIN 


The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanted,” 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are qualified, 
are privileged to insert notices under ‘‘Positions Open,’’ and to be 
referred to members listed under ‘‘Positions Wanted.’’ Any notice in 
this bulletin will be inserted once and will thereafter be discontinued, 
unless additional insertions are requested. There is no charge for notices 
published in this bulletin. Requests for insertions should be addressed 
to ASAE, St. Joseph, Michigan. 


POSITIONS WANTED 


AGRICULTURAL IMPLEMENT SALESMAN, college trained, 
age 32, married, born and reared on midwestern farm, 7 yeafs 
experience operating territories in the New England states for a 
large implement manufacturer, desires similar position in Middle 


West with large full line implement manufacturer or jobber. 
PW-264 


AGRICULTURAL ENGINEER, graduate of Kansas State Col- 
lege, with experience in soil conservation and irrigation work, 
desires permanent connection. Age 25. Single, and free to travel. 
PW-266 

AGRICULTURAL ENGINEER with master’s degree in agri- 
cultural engineering, and additional training in fundamental sci- 
ences, desires position in either teaching or research work. Eight 
years’ experience. Age 32. Married. PW-267. 
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Unretouched Photograph of a typical ground cup and a 
Mirror Finish cup. Note how the mirror finish Timken 
cup om your right reflects the checkered background and 


compare it with the standard ground cup om your left. 


“MIRROR FINISH”, the amazing new finish developed 
by Timken for the contact surfaces of Timken Bearings, 
is all that the name implies. It is by all odds the finest 
finish ever applied to anti-friction bearings commercially. 


For 37 years Timken has pioneered one bearing im- 
provement after another to help users of Timken Bear- 
ings to improve the performance, accuracy, long life and 
economy of their Timken-equipped machines. Now this 
Timken spirit of pioneering has produced one of the 
greatest anti-friction bearing improvements of all time 
—Timken “MIRROR FINISH”. 


Timken “MIRROR FINISH” is the result of revolu- 
tionary advancements in grinding methods, materials, 
machines and surface measuring instruments. These 
advancements required years of research and experimen- 


tation, and involved hundreds of thousands of tests. 
Even when compared with the finish previously applied 
to Timken Bearings—which has always been noted for 
its fineness — the superiority of Timken “MIRROR 
FINISH” is instantly apparent. 


Outstanding benefits to be expected from Timken 
“MIRROR FINISH” as applied to Timken Bearings 
are (1) smoother and quieter operation than has ever 
been known before. (2) inconceivably slight wear. (3) 
increased precision. (4) greater lubricating efficiency. 
(5) longer bearing life. 


Timken “MIRROR FINISH” is not yet available in all 
sizes of Timken Bearings, but its advantages will be 
extended to our entire production as rapidly as the 
necessary new equipment can be built and installed. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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